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STUDIES IN AUSTRALIAN NEUROPTERA.

No. iv. The Families Ituonida:, IIrmkrobud.e, Si yhid^,
• Berothid^e, and the new Family Trichomatid.e; with

A Discussion of their Characters and Relationships,

AND Descriptions of new and little-known Genera and

Species.

By R. J. TiLLYARD, M.A., B.Sc, F.L.S., F.E.S., Linnean

Maclbay Fellow of the Society in Zoology.

(Plates xii.-xix., and ten Text-figs.)

Introduction.

In No. 2 of this series of Studies,* I dealt with the families

Osmylidft', 3fyrmeleotttidce, and Ascalaphidce. There remained

over for study a large number of tlie smaller and more generalised

Neuroptera, usually included more or less loosely in the family
HemerohiidcB. The working-out of this material, contained

chiefly in my own collection, but augmented by the loan of

specimens from the Queensland Museum, Brisbane, and from

Mr. Froggatt's collection, has proved a difficult and protracted

task. It would not, indeed, have been difficult to ofier merely

descriptions of new species, for the great majority of the species

studied were new to science. The problem lay rather in attempt-

ing to form a conception of the true positions occupied by the

smaller "
Lacewings" within the Order Neuroptera. I was faced,

at the start, with the fact that the family Hemerohiidoi had never

been clearly defined from the very outset; that, as limb after limb

had been chopped off from the old Hemerobiid tree (which

originally embraced the whole of the Order Neuroptera, as we

now accept it), the old hollow stump had become more and more

the receptacle for any remnants which would not fit cleai-ly into

* These Proceedings, 1916, xli., pp.41-70,
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any of the numerous well-defined families cut off from it. I

found, everywhere, that there seemed to exist no scientific con-

ception of what the family Henierohiid(e meant; no attempt has

been made to study its venation thoroughly; and the authors,

who used the family, either offered short, non-committal defini-

tions, which utterly ignored the fundamental characters of wing-

venation [see,
for instance, Sharp(13), p.465], or merely used*

the name as a headline under which various genera might be

placed, without troubling themselves why or wherefore. It was>

therefore, of the utmost importance to carry out a thorough in-

vestigation of the venation of the genus Hemerohius and its true

allies, and to discover a clear and comprehensive definition for

the family Hemerubiidfe, which should not only embrace all the

members of one natural group, but should also exclude the

extraneous material that had, for so long a time, been allowed to

drift in and out of the family, with no apparent reason, other

than neglect of the fundamental principles of classification.

The results of a close study of all the forms available to me

were originally collected together with a view to publication as

an extended introduction to this paper. I found, however, that

it would be necessary to refer back continually to the general

discussion, when I came to deal with the separate families. In

order, then, to save much repetition, I have decided to give the

main arguments under each separate family, where they will now

be found. Those who desire to trace the fate of the family

Hemerobiidce, its gradual narrowing down, and my own attempt

to give it definite form and function, as a unit embracing only

genera having true phyletic relationship with the type-genus

Hemerohius, will find their information under this particular

family, on pp. 282-293. Similarly, the vagaries suffered by Ithone

and Sisyra will be found under Ithonidre (pp.274-279) and

Sisyridcei^^.312-3U), together with analyses of the types of wing-

venation found in these families. In dealing with Spermoj^hor-

ella, gen.nov., I had to choose between forming a new family

for it, or including it within the Holarctic Berothidce. I chose the

latter, for the reasons given on pp. 3 15-3 16. No apology is needed

for the formation of the new family Trichomatido' (pp.324-32f)),
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since the two new genera forming it difier most strikingly from

all known Neuroptera.
The forms studied included also the beautiful genus Psi/chopsis,

usually placed in the Hemerobiidce, but already recognised by N.

Banks and Handlirsch as entitled to at least subfamily rank.

The discovery of the complete life-history of one species of this

genus, and the opportunity of examining the habits of the living

larvae, pupje, and imagines, has so sti'engthened the conviction

(which I had already gained from a study of the venation), that

this group has nothing whatever to do with the Hemerobiidce,

that I have cut it out of this paper, preferring to deal with it as

a separate family, PsycJiopsidce, in a monograph to follow later.

The only true allies of the Hemerobiidce, as restricted by me,

are the Ithonidce and Dilaridce, the latter not found in Australia.

These three families might well be placed together as constituting

the Sub-Order Hemerobioptera, constituting the only remains

of a single phyletic line of descent, defined by the exceedingly

ancient character of the possession of more than one radial

sector in the forewing. This character, though it may have

occurred more frequently in the past, in groups now extinct (as,

for example, in the Protodonata), appears to be quite lost in

other recent Insecta, a reduction to a single radial sector being

the almost universal rule. Its persistence in the Hemerobioptei'a
is correlated with the retention of an ancient wing form and

venational scheme. Narrowing or lengthening of the wing
would require the elimination of the extra sectors; but the

Hemerobioptera on the whole, though undergoing, through the

course of ages, extreme reduction in size, have retained a very
uniform and unspecialised venational pattern.

Distinguished from these by the possession of a single radial

sector in the forewing, the whole of the rest of the Order Neu-

roptera stand out as an Osmyloid stock, and might fittingly form

a Sub-Order Osmyloptera. These insects, though probably not

in the main aquatic in their life-histories, have been continually

throwing off aquatic or semi-aquatic remnants, while the great

mass of forms progressed rapidly onwards along the more suc-

cessful lines ofFei'ed by the rapacious, terrestrial, carnivorous.
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larval habit. Thus we have, as semi-aquatic offshoots, the

Liassic and Jurassic Proheynerobiidce, the recent Osmylidce. ( some

semi-aquatic, some terrestrial), and the highly-reduced Suyridce,

whose larvae dwell in freshwater sponges. From the first of

these, our Australian Psycliopsidce undoubtedly arose, by a

unique specialisation of the wing-venation, and by the adoption
of a larval habit closely resembling that of the Raphidians in

the Northern Hemisphere. From the Osmylidce, a small, terres-

trial side-branch, the Nymphidce, favoured by an exceptionally

fortunate larval development, started out on the upward patVi

which led to the great dominant groups of the Myrmeleontidce
and Ascalaphidce. A small side-branch of the Prohemer-obiidce,

the Jurassic Mesochrysopidce, probably gave rise to the modern

Apoclirysidce and Chrysopidce. The highly-reduced remnant of

the main stem, after throwing off the aquatic Sisyridce, reached

the extreme limits of reduction in the Coniopterygidce. The

positions of the Nemopteridce and Mantispidce are uncertain, but

the former are probably allied to the Nymjjhidce, the latter to the

Chrysopidce.

Wesee, then, that of the five families dealt with in this paper,

only two are of the true Hemerobioid stock, while the other three

possess Osmyloid affinities. The resemblance between Hemero-

biidce and Sisyridce is purely due to convergent reduction, both

these families being specialised in comparison with the other

three, though generalised enough when contrasted with the more

dominant groups, such as the Clirysopidce. Of the three most

ancient families, the Ithonidce appear to possess traces of Sialoid

affinities, while the Bervth^dce and Trichomatidai must not only

stand very close to the base of the Neuropteroid stem, but may
even lie not far off from the more specialised line which led to

the Micropterygidce in the Lepidoptera. Lepidopterists cannot,

indeed, afford to ignore the growing importance of the Neurop-
tera in helping them to a true view of the phylogeny of their

Order. In this connection, the scales on the wings of Berothidce,

the fringe of long hairs in this family and in the TnchovicUidce,

the very obvious resemblance between the venation of the

Mici opteryy'dct and the most highly reduced Neuroptera {Coniop-
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tenjijidoi), and the persistence of a coupling apparatus for the

wings, homologous with that of the Frenate Lepidoptera, in all

but the most reduced forms of these archaic families, ought to

be sufficient to attract their attention from the more humdrum

duties of classifying and describing an immense mass of new

forms.

The following is a list of the families, genera, and species dealt

with in this paper :
—

Family ITHONIJ)^; fam.nov.

Genus Ithone Newman. (Type, I.fusca iSewm.).

\ . lihone fusca Newman.
2. Ithoiie fuliia, n.sp.

Family HEMEROBTTDyE(a mc restricta).

Genus Drepanepteryx Burm. (Type, D. phalcandides Linn.).

[Z). phalcendides Linn.]

Genus Drepanacra, n.g. (Type, D)-epane/>teryxhuviUis McLach).

3. Drepanacra Ji-amilis McLach.

4. Drepanacra instabilis McLach.

5. Drepanacra hiitooda Newman.

6. Drepanacra hardy i, n.sp.

7. Drepanacra froggatti, n.sp.

Genus Drepanomina, n.g. (Type, D. gibbosa, n.sp.).

8. Drepanomina gibbosa, n.sp.

Genus Megalomina Banks. (Type, M. acutninata Banks).

9. Megalomina acuminata Banks.

Genus Oxybiella, n.g. (Type, 0. bridwelli, n.sp.).

10. Oxybiella bridwelli, n sp.

Genus Psychobiella Banks. (Type, Ps. sordnia Hanks).

11. Psychobiella J'usca, n.HTp.

Genus Mickomus Rambur. (Type, M. variegatus Fabr.).

12. Microm,us tasmanue Walker,

Genus Notiobiei.la Banks. (Type, N. unita Banks).

13. Notiobiella viridis, n.sp.

14. Notiobiella multifurcata, n.sp.
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Genus Carobius Banks. (Type, C. pulchellus Banks).

15. Carohiiis subfasciatus, n.sp.

Family SISYRID^.

Genus Sisyka Burin. (Type, S.fuscata Fabr.).

16. Sisyra turneri, n.sp.

J 7. Sisyra rujlstignia, n.sp.

Family BEROTHIl)^.

Genus Spermophorej^la, n.g. (Type, Sp. disseminata, n.sp.).

18. Spermophorella disseminata, n.sp. (also egg and larva).

19. SpermojjJiorella maculatisshna, n.sp.

Family TRICHOMATID^, fam.nov.

Genus Trichoma, n.g. (Type, T. yracilipennis, n.sp.).

20. Trichoma gracilipeniie, n.sp.

Genus Stenobiklla, n.sp. (Type, St. hirsutissima, n.sp.).

21. Stenohielln hirsutissima, n.sp.

22. Stenobiella gaUardi, n.sp.

A list of all publications referred to during the writing of this

paper is placed at the end in the form of a Bibliography. Re-

ferences to this are printed in thick type.

I desire to thank Dr. A. J. Turner, F.E.S., of Sherwood, Bris-

bane, Mr. G. Hardy, F.E.8., of the Tasraanian Museum, Hobart,

Mr. O. Lower, F.E.S., of Broken Hill, and Air. J. C. Bridwell,

of Honolulu, for rare specimens dealt with in this paper, and

received from them either by gift or by exchange; also Dr. R.

Hamlyn-Harris, Director of the Queensland Museum, Brisbane,

and Mr. W. W. Froggatt, F.L.S., F.E.S., New South Wales

Government Entomologist, for the loan of material for study.

Family ITHONIDvE, fam.no\'. (Plate xii.)

Rather large insects, expanse 45-50 mm., with stout body,

broad, short, sessile prothorax, and small head closely united

with it; antennoi of moderate length and stoutness, tapering,

very finely pectinate, with numerous close-set cylindrical

joints; ocelli absent. Wings smooth, membranous, semitrans
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parent, the hairs on the veins very minute; surface of forewing

not a plane, Sc being sunk in a deep furrow, and R raised up on

a high ridge above it; M lying in a deep furrow, and Cuj raised

on a high ridge, which is partly continued by Mo. The same

ridges and furrows on the hindwing, but the ridge of Cu,

straighter, and not continued by Mg. Sc and R not fused dis-

tally. Three radial sectors in forewing, two arising close to

base, unbranched, a third arising a little distad from these,

running parallel to and under R, and giving off numerous

branches. In hindwing, only one radial sector, with numerous

branches. M branching into two at a level about one-third of

the wing-length in both wings Cu branching into two close up

to base in both wings. Numerous irregularly placed cross-veins

present. Costal area of forewing slightly enlarged, a recurrent

veinlet present, the other crossveins seldom forked. A coupling

apparatus well developed, but without a specialised frenulum on

the jugal process. A well-developed false origin to Rs in the

hindwing.
I propose this new family for the reception of the very isolated

and peculiar, archaic, Australian genus Itlione, whose relation-

ships have long been a puzzle to entomologists. Two of the most

striking characteristics of this genus are (1) its resemblance,

when alive, both in general appearance and behaviour, to a

Hepialid moth, the mode of flight (especially when attracted to

a light), the resting position, and the form of the head and body
all contributing to heighten this similarity; and (2) its un-

deniable similarity to the SiaUdce, the family in which Walker

placed it. As the life-history is quite unknown, we cannot even

guess what the larva may be like; but, as will be seen below, I

have collected evidence tending to show that it may be aquatic

or semi-aquatic. The strong ridging of the wings along R and

Cu is most certainly a Sialoid character; and it must be confessed

that the term Planipennia is quite unsuited to the Order which

contains this genus. But a study of the venation will convince

us that Ithone belongs to the Neuroptera, s.str., and not to the

Megaloptera {Sialidce), since the arrangement of all the main

veins and their branches is typically Neuropterous, I should
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like, however, to point out that, in my opinion, Ithone stands

not very far from the point at which the Megaloptera may be

supposed to have diverged from tlie main Neuropteroid stem,

and that it is quite possible that the larva may be of a general-

ised type, and not possessing the sucking mandibles of the true

Neuroptera. Tf this be so, we must perhaps consider the separa-

tion of the Order Megaloptera from the true Neuroptera to be

unwarranted.

The character which seems to me to be of the greatest import-

ance in this family is the peculiar generalised condition of the

radius and its branches in the forewing. Naming the three

radial sectors Rg, B3, and R4, respectively, from the most distal

backwards towards the base, there can be little doubt that it is

Rj, with its course laid parallel to and beneath Rj (the main

stem of the radius), and with its numerous subparallel branches,

which is the true homologue of the single lis, found in all Neu-

roptera except the HeTnerohiidce, DiJaridce, and lihowdcu. The

two sectors, R3 and R4, arising closer to the base of R, are

strongly suggestive of an archaic formation, which we know

occurred in the forewing of the great Protodonate Meganeura

(Upper Carboniferous), and which was once probably of frequent

occurrence in archaic unreduced types with dense venation.

Not a trace of these two sectors exists in recent Odonata, in

which the specialisation of the wing-venation appears to have

set in earlier, and to have been of a far more drastic character,

than we find in the Neuroptera. In the Odonata, the wing is

essentially utilitarian, the last word in the development of a

magnificent flying type. Tn the Neuroptera, on the other hand,

the wing is, if I may say so, purely artistic, a beautiful expres-

sion of the development of a symmetrical plan, which conserAcs

almost all the archaic features of the insect-wing, and, as a

result, is of little value for strong flight. How the two sectors,

R3 and R4, have been eliminated in the newer forms, we are not

in a position to determine. Either they have been simply sup-

pressed during progressive simplification of the venation, or they

have passed distad on to the base of Rg. where they would take

on the character of branches of the radial sector. In either case,
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it is clear that Comstock and Needhain's proposition(3), unsup-

ported, as far as I can see, by any evidence, cannot be accepted.
This proposition was to the effect that additional sectors of R
had been added, one after another, from the distal end, and had

thus progressed gradually basad. Now the whole study of Neu-

ropterous venation emphasises the fact that the tendency of

branches of R (and of Mand Cu likewise) is to move progressively

distad, as we pass fi'om the older to the newer forms. Again, if

Comstock and Needham were correct, the old original Es, with

its many branches, would have to be the most basally placed,
whereas it is actually the most distally placed in all three

families where more than one sector exists. Thirdly, Comstock
and Needham's proposition would necessitate a recognition of

the smallest simplified Hemerobiida', with only two sectors, as

archaic types, from which, by progressive elaboration of the

venation, the forms with many sectors (such as Drepanepteryx,
'

Megalomus) have been built up; whereas it must be obvious, to

the most superficial student of the Order, that the very opposite
is the case. The only argument in favour of Comstock and

Needham's proposition is the fact that fossil Neuroptera, so far

as they are known, all have a single Rs in the forewing. But
the only fossils known, other than those of Tertiary age, are a

a small group of forms from the Upper Lias and Upper Jurassic

(the Prohemerohiidce of Handlirsch, together with one or two

other forms) which are clearly allied to our Osmylidce and

Psychopsidcf, and show already, in the Lias, a degree of special-

isation which places them very far from the beginning of the

Neuropteroid stock. Nobody would claim, I suppose, that such

an admittedly archaic group as the Neuroptera arose in the Lias,

or even in the Trias. It must have been already in existence

alongside the Carboniferous Protodonata, these latter being, in

fact, a very vigorous side-branch of the main stem, specialising in

the assumption of an aquatic larval life-history. Why, then, have

we so small a recoi'd of fossil Neuroptera ? The answer is obvious,

viz
,

that they have all along been essentially a non-aquatic

group, with a preference for dry climates. We cannot hope,

then, to find their record written completely in freshwater beds,

22
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nor can we ever expect that the ancestry of any part of them is

preserved for us in fossils, except that of the semi-aquatic

Osmylidce and their nearest allies. As for the Hemerobiida',

essentially a forest-dwelling group, we should expect to find them

in Baltic amber (where several species do occur), but to look for

their ancestors in freshwater or estuarine deposits, such as those

at Solenhofen, is unreasonable, since they were neither aquatic,

semi-aquatic, nor strong-Hying, as far as we are able to judge.

I conclude, therefore, that the Ithonidce are an exceedingly
archaic I'emnant of the old Neuropteroid stock, from which, later

on, the Dilaridce (with only two sectors) branched oiF, and whose

main stem is represented to-day in the more highly reduced

Hemerobiidce. Apart from these three families, all the rest of

the Neuroptera, with their single radial sector, must 1)6 con-

sidered as a more recent and highly specialised stock, of which

the Osmylidce and their near allies stand closest to the ancestral

form, and from which the Myrineleontida', A seal aphid ce, Chryso-

pidce, and Maittispidce arose, as the most vigorous and dominant

offshoots.

The nearest relatives of the Ithonido' are undoubtedly the

Dilaridce (not found in Australia), which may be distinguished

by their smaller size, slenderer build, the strongly pectinate

antennee of the male, the presence of a lai'ge ovipositor in the

female; and, in the venation, the lack of strong ridging of R and

Cuj, the possession of only two radial sectors in the forewing,

and the presence of fewer unspecialised crossveins.

Genus Ithone Newman. (Plate xii.).

Newman, Ent. Mag., v., 1838, p.l81.

Characters as given above for the family, with the following

additions :
—No setse or fine hairs on any of the crossveins

except the costals. Foreteys placed close under the head, with

the coxae much enlarged and close together (Plate xii., tig.2).

Tibice of all legs with a pair of short spurs. Tarsi five-jointed,

the basal joint very long, a large bilobed empodiiom between tlie

claws. Anal appendages of male strongly forcipate.

Genotype, Ithone /nsca Newman.
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The two known species of the genus may be separated as

follows :
—

Larger and darker species, expanse 50 mm. or more, colouration fus-

cous; antennw about half as long as forewing; appendages of

male enormous I. fiisca Newman.

Smaller, less robust and paler species, expanse 45 nmi.
,

colouration

dull fulvous; antenna? two-thirds as long as forewing; ap-

pendages of male of moderate size /. fu/ra, n. sp.

1. Ithone pusca Newman. (Plate xii., tigs. 7-9).

Newman, loc. cii., p. 181.

This species appears to be well known, and represented in a

number of collections, but I have not seen any good description

or figure of it published. Newman's description of it is very

short, but quite to the point :
—"

Fusca, setosa, subtus dilutior

et paullo flavescens, alae fuscescentes, venae longitudinales setis

tecta?, transversfe nisi supracostales nudse.'' The general appear-

ance is much like that of I./ulva, n.sp., as figured in Plate xii.,

fig. 1, but the whole body is stouter, hairier, and darker, the

antennje shorter, thicker, and darker in colour, the wings

broader and much darker. The appendages of the male are very

remarkable, being in the form of an immense pair of forceps of

very peculiar shape; the dorsal, profile, and posterior views are

shown in Plate xii., figs. 7, 8, and 9 respectively.

}Jab. —Sydney District, N.S.W., where it appears to be at

present very rare. I ha\e a male and female taken at light in

my house at Hornsby, but they are the only specimens that I

have seen in the course of many years collecting. I also have

some torn pieces of the wings of a specimen sent from Tasmania,

but almost completely destroyed in the post, which probably

belong to this species. It has also been recorded from Western

Australia, but I do not know whether this is really the same

species.

2. Ithone fulva, n.sp. (Plate xii., figs. 1-6).

^. Total length 17, abdomen 11-5, forewing 21, hindwing 18-5,

expanse 45 mm.
Head : eyes button-like, shining black, wide apart; antenna'

14 mm., filiform, tapering, dull fulvous; epicranium brown,

clypeus brownish, yac^ and mouth-parts dull fulvous.
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Thorax brown above, with short, blackish hairs, dull

fulvous beneath; prothorax massive, wider than head. Legs dull

fulvous, densely clothed with short, dark brown hairs; tibial

spines straight, black, blunt, very short compared with first

tarsal joint (Plate xii, fig. 3), the latter nearly as long as the
other four joints put together. Between the claws is a large

empodium or jmlvillus (Text-fig. 1), formed of a single projecting

piece, cylindrical basally, bilobed distally, but on the dorsal side

only; below the lobes is seen a somewhat irregular black mass,
which appears to be the dried, gummyexudation from the lumen
of the organ. There can be little doubt that the pulvillus is

essentially an adhesive disc, which, with the aid of a sticky
secretion, enables this heavy-bodied insect to walk safely on

slippery surfaces, and to rest for long periods on the outside of

foliage.

« § b. c.

Text-fig.l.
—Tarsal claws and empodium of It hone Jul m, n.sp.,(x30):

a, dorsal view; b, ventral view; c, nearly profile view.

Abdomen subcylindrieal, tapering slightly towards apex;
in profile, segments 3-7 somewhat swollen. Colour dull fulvous.

Appendages: superior strong, forcipate, 2mm. long, pale brownish,
with short hairs; inferior OSmm. wide, rounded, dark brown,
hairy (Plate xii., figs. 4-6).

Wings pale semi-transparent testaceous, with a tinge of

mauve towards costal border. In Plate xii., fig.l, the radius
and subcosta appear to be fused, but actually R stands on a

high ridge, with Sc sunk far beneath it, so that the two come
into line when viewed from above. (In /. fusca, R and Sc are

separately visible, owing to the greater breadth of the wing).
The peculiar flattened head, sessile upon the large prothorax,

the crossed mandibles, short maxillaiy and labial palpi, and the
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enlarged, contiguous procoxfE, are all shown in position, viewed

from in front, in Plate xii., fig. 2.

Type in Coll. Tillyard. {^, Stradbroke Island, September

20th, 1915).

//a6.— Stradbroke Island, S. Queensland. Two males taken

on September 20th, 1915; one beaten out of a cypress-tree,

another found resting on reeds in a swamp.
The following note on this species may help to throw some

light on the question of whether Ithone is an aquatic genus or

not. The town of Dunwich, on Stradbroke Island, is supjjlied

with water from two large tanks, set high up on the side of a

hill. Water is pumped from a perennial stream near the coast,

about two miles distant, by means of a pipe-line, which discharges

into tank A. Tank B is connected by a base-pipe, so that its

level rises with that of A, but it receives no water direct from

the pipe. When returning with Mr. H. Hacker, of the Queens-

land Museum, on September 21st, 1915, on our way to Dunwich

to catch the steamer for Brisbane, we took the track up the hill

to the Tanks. As the day was very hot, on arriving at the

Tanks we stopped for a rest, and Mr. Hacker climbed the ladder

placed between the tanks, in order to drink the cool water dis-

charging into tank A. On looking into tank B, he noticed a

large number of Ithone lying dead on the surface of the water,

and called my attention to them. I ascended the ladder, but

found that the depth of water in the tanks was so low (owing to

the prolonged drought) that it was quite impossible to reach any
of the Ithone with ray net; also, they were all very much spoilt,

and not worth securing as specimens. I noted, however, that

they were of both sexes, and all appeared to be of a pale colour,

as if newly emerged, while, in some cases, the wings were badly

crumpled. In tank A, where the water was disturbed by the

jet from the pipe, I did not notice any Ithone at all.

Now the question is, did all these Ithone fall into this tank

and get drowned, while flying at night-time, either by pure acci-

dent, or perhaps because they are attracted by water ? Or did

their larvse actually live in the still waters of tank B, and the

imagines fail to escape on emerging, owing to the lack of reed-
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stems or other supports on which they could hang while their

wings were drying 1

As the pumps do not work at night, when these insects fly,
I

think that, if the former supposition were correct, both tanks

should have contained numbers of this insect. But, of course,

the strong jet of water in tank A may have drowned any insects

that fell into it, and rendered them invisible. The abundance

of Ithone in tank B (I counted over thirty), their evident imma-

turity, and the presence of both sexes, suggests the strong pro-

bability that the insect is aquatic in its larval stages.

Family HEMEROBIID^ (a me restricta).

Original! V, the family Hemerobiidca was formed to include all

those insects which had a complete metamorphosis, a larva with

suctorial mouth-parts, and an imago with densely-veined wings

and mandibulate mouth-parts. That is to say, the insects in-

cluded in this family comprised just exactly those which now

form the well-defined and almost universally admitted Order

Neuroptera Planipennia Unfortunately, the old, unscientific

and out-of-date treatment of the Order continues to be used in

many general works on Insects, as, for example, Sharp's "Insects''

in the Cambridge Natural History, 1901(13), and Froggatt's

"Australian Insects," 1907(5). The initial step forward was the

recognition of the fact that the old Order Neuroptera was a

composite grouping. This fact was fully accepted by both

Brauer (1885) and Packard (1886), both of whom restricted the

Order Neuroptera to the two families Hemerohiida' and Sialidce.

The term Neuroptera Planipennia was originally used to include

three families, viz., the two just mentioned, and the Panorpidce.

With the elevation of this last family into a separate Order

(Mecaptera or Panorpatte), and the Sialidce into a further Order

Megaloptera,the Neuroptera Planipennia (or, simply, Neuroptera)

was left with only those insects which went to form the old family

Ilemerobiidcti. The seven subfamilies {Myrmeleontides, Ascala-

phides, Nemopterides, Mantispides, Hemerobiides,Chrysopides, and

Coniopterygides), into which Hagen (1866) originally divided the

family Ilemerobiidce, were then elevated to the rank of separate
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families. Six of these families are extremely well defined, and

form natural groups well marked oil" from one another. The

seventh, the old Hemerohiides of Hagen, was mei'ely a common

receptacle for all the archaic remnants of the Order. It was

-i^A-

Text-fig. 2. —Venation of Micromus tasmanue Walker, (Hemerobiida').

Notation as usual; in addition, cua, cubito-anal furrow; cii/, cubital

fork; cuj", secondary ditto; ,/, jugal lobe and process; mf, median

fork; rf, radial fork; rni, radio-median furrow; c, false origin of

Rs in hindwing.

originally subdivided into four tribes, viz., the Dilarina,

Nymphina, Osmylhui, and Hemerobiiiia. The first three of

these are now generally recognised as good families. Even with

the removal of these, and the elevation of the fourth tribe,

Hemerobiiiia, to the rank of a family, I am still unable to find

any general agreement as to what constitutes a Hemerobiid !
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Thus, N. Banks, in 1909, dealing with our Australian Hemero-

biid(e{i), included both Sisyra and Psychojjsis in that family.

But the same author, in 1913(2), in a more general paper, includes,

in the Hemerobiidce, four separate subfamilies, viz., Dilarince.,

Psychopsince, Osmylince, and Hemerohiince,, without offering any

diagnosis of characters common to the four. It would, indeed,

be difficult to indicate any. Sisyra is here put into Osmylincf,

to which it more properly belongs, but the same subfamily is

made to include the whole of the Nymphidce, Myiodactyhis, Poly-

stcechotes, and the exceedingly archaic and isolated Ithone 1 On

the other hand, Handlirsch, in 1908(6), recognised the Sisyridcf,

Polystoechof.idce, Dilaridce, Nytnphidce, and OsmylidcB as separate

families, retaining, in the Hemerohiidce, only thi'ee subfamilies,

viz., Berothince, Psychopsince, and Hemerobiince.

There can be little doubt that Handlirsch has most nearly

achieved the task of cleansing the Augean stable, though he is

certainly wrong in including Berotha with the Hemerobiidce,

since it is more closely allied to the Osmylidce, as Banks supposed.

I have already given my reasons for separating out the Psychojy-

sincE as a very distinct, archaic family. What, then, are the

characters by which the family Hemerobiidce, when reduced to

its correct limits, may be known ? Nowhere have I been able

to find any satisfactory diagnosis— chiefly because, as we have

already seen, the family has always been so cumbered with ex-

traneous elements that a diagnosis was impossible.

I think that the family Hemerobiidce may be very clearly defined

by the combination of the following characters (Text-figs. 2-4) :
—

(1). I'he presence of more than one radial sector in the foretving.

This character appears to me to be of the utmost importance,

since it separates out the Hem,erobiidce at once from all the rest

oj" the Order, except the Ithonidce and Dilaridce.

(2). The absence of unsj^ecicdised cross-veins. In the Hemero-

biidce, the few cross-veins left are all put to some important use,

either by forming gradate series (cf. Chrysopidce) or, in single

cases, as special supports or junctions for longitudinal veins.

Unspecialised cross-veins are present in the Ithonidce and

Dilaridce.
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(3). The presence of at least one false or secondary origin for the

radial sector in the hindwiiiy (Text-fig. 2). At least one false

origin (a?) is present in all Hemerobiidce known to me, as well as

in all Chrysopidce. Owing to the true origin of Rs being placed

too close to the base of the wing to afford the necessary support

to the vein, the cross-vein placed next distad from it, between

R and Rs, becomes strengthened and oblique, while the portion

of Rs lying basad to it becomes weakened and often bent, and,

in many cases, fuses basallv with M. The result can be seen

Text-f5ff.3. —Venation of Hemerohius humnli Linn.

very clearly in Text-fig.4. The false origin a; (originally a simple

cross-vein) appears to be the real origin of Rs, while tlie small

portion of Rs, lying just basad to x, takes on the form of a cross-

vein. In Drepanepteryx (Plate xiii.), a second cross-vein follows

suit, and we have two false origins, x and x!. In Megalomina

(Text-fig. 8), we see an intermediate condition, the second cross-

vein being only partly specialised, though the first has become

greatly lengthened. In Hemerohius (Text-fig.3), two false

origins are present, but are very short, owing to the close

approximation of Rs to R basallv.

23
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A single false origin is always present in Chrysopidce, Ithonidce,
and SisyridcB.

(4) The presence, in all except very reduced forms, of a coupling
apparatus at the base of the wings. The coupling apparatus
(Text-fig.2, j: also Plates xiii.-xiv, jl, jp, fr) consists of two

parts :
—

(a) On the forewing, a convex, pro-

jecting, oval lobe, the juyal lobe (jl),

occupying the extreme base of the pos-
terior margin.

(b) On the hindwing, a concave, pro-

jecting, and somewhat angular process,

the jiigal process (jp). The upturned

edge of this process is fringed with fine

setas, while its apex, or angle, carries

one or more very strong and stiff

bristles of a larger size, constituting a

true frenulum ffr J directed outwards.

During flight, the two wings on one

side are coupled together by the pro-

jecting jugal process with its frenulum of bristles, which passes
beneath the base of the forewing, so as to project upwards into

the concavity of the jugal lobe.

These structures have frequently been remarked upon in

Drepanepteryx, where they are, indeed, very conspicuous, and

have been well figured by Sharp (13; p. 468). McLachlan also

described them as present in Megalomus, though less conspicuous.
It seems extraordinary, therefore, that nobody should have

noticed their presence in other genera of this family. I have

examined the Palsearctic genera £o7'iomyia, Hemerobius, Micro

mus, and Sympherobius, and I find the coupling apparatus quite

*
Diagrams to show phylogenetic development of false origins of Rs in

hindwing : a, archaic stage, crossveins unspecialised (e.g., Spermo2^horeUa,
PI. xvii.); />, intermediate stage, first crossvein becoming ol)lique, Rs
hitched on to M; c, false origin completed at x, second crossvein becoming

oblique (e.g., Megalomina, Text-fig.8); d, two false origins completed at

X and x' (e.g., Drepanepteryx, PI. xiii.).
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conspicuous in all of them. Tt is also present in all Australian

genera: though, in extremely small and reduced forms like

Carobius and Notiobiella (Plate xvi.), the jugal process is either

absent or only represented by a frenulum.

That the apparatus is of very archaic origin is shown, not only

by its being most highly developed in the oldest and most

densely-veined forms of Hemerobiida', but also because it is pre-

sent and well formed in Ithone, which stands very close to the

ancestral stem of those in.sects.

(5). The absence of any distal fusion betiveeii So and R. This is

the character relied upon by N. Banks. Unfortunately, in some

of the most reduced genera (e.g., Carobius), Sc and R are so close

as to be practically fused throughout their length. Also, in the

Chrysopid(e, there is no fusion between Sc and R distally. How-

ever, from a phvlogenetic point of view, the character is import-

ant, since it shows us a point in which the Osmylido' and

Fsychopsidre have undoubtedly progressed beyond the Hemero-

biidce. In the Chrysopida', Sc runs into the pterostigma well

above R, and ends weakly there. This appears to be most

certainly a specialisation from an original Hemerobiid-like con-

dition of Sc and R. Lastly, in Ithone, there is the same condi-

tion of Sc as in the Hemerobiidce., but Sc is deeply sunk under

the high ridge of R.

(6) The archaic, unspecialised form of Rs. This character is

shared with most other families of Neuroptera, but serves to

enable us to distinguish the Hemerobiidoi from the Chrysopidce,

in which Rs is zigzagged.

(7). The retention of the archaic branchings of the veins as they

approach the ivincj-horder. In the Hemerobiidce, these branchings

are present, and usually numerous, for all veins from the ptero-

stigma outwards to the apex, and round along the posterior

border to the base. In the costal space of the hindwing, from

base to pterostigma, the cross-veins are regular and unbranched.

In the forewing, however, these same cross-veins are elongated

and usually branched. Only in those genera, in which the costal

space of the forewing is not enlarged, do we find any consider-

able number of these veins unbranched.
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Phylogenetically (if we may take the venation of the Mesozoic

fossils as a true guide), there can be little doubt that the most

archaic condition is that in which the costal space is not undulv

enlarged, and the costal cross-veins either slightly, or not at all,

branched, while the veins approaching all the rest of the wing-
border are freel\^ branched. Thus the costal space of the hind-

wing retains the archaic form, while the great enlargement of

the same space in the forewing, seen in such genera as Drepunep-

teri/x, together with the formation of the rectirrent costal veinlet

(Plate xiii., Cr) must be regarded as specialisations correlated

with increase in wing-breadth.

(8). The fusion of Mwith R hasally in the forewiny, and the

fusion of M in the hindtving with the. weakly formed^ original^

basal portion of Es. These are distinct specialisations in the

venation, which, though found in the Chrysopjidce and Dilaridoi

also, offer a definite distinction from the Ithonidce and Osmylidce,

where M is fused with R in both wings.

(9). 'The unspecialised form of the antennae. These are formed

of very numerous, small joints, the basal joint being usually

slightly enlarged. The antenna; may be described as slender,

moniliform, and very finely pectinate. In length, they vary from

a little less than half the wing-length {Drepanepteryx), to about

the full length of the wing (Oxybiella). They most closel}'

resemble the antennae of Osmylidce (probably the most archaic

form of these organs), but these latter have the separate joints

longer and thinner by comparison. The antemise also serve to

distinguish the Hemerobiidoi from the Psychopsido', in which

these organs are exceedingly short; from the Chrysopidce, in

which they are exceedingly long; and from the Nymp)hida', in

which they are disiinctl}' thickened.

(10). Position of rest: the wings completely hiding the body,
and placed almost vertically to the resting-plane, with the costal

margins downwards, the posterior margins meeting in a high

ridge above the body; the head bent downwards, and often partly

hidden by the projecting costse of the forewings.

This resting-position is very like that of the Osmylidoi, and

Coiiiopterygidd', in both of which, however, the head shows much
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more freely in front of tlie wings, while the approximation of

the two pairs of wings towards the mid-vertical plane is not so

great. The Psychopsi(/a' rest quite dilierently, with the wings

forming a very fiat roof over the body, the angle between each

forewing and the restiug-plane being very small. The resting

position of Ithone resembles that of a Hepialid moth.

Having thus indicated the principal characters of this (as it

seems to me) exceedingly clearly defined family, we may summa-

I'ise them in the following short definition. Small, short-bodied

insects with short jyrothur ax. Antennoi (yf t)ioderate length, mon-

ili/orm, finely pectinate. Ocelli absent. Wings held almost

vertically in repose, ivith custid margins downwards, completely

hiding the body. Generalised form of Rs(not zig-zagged), and

numerous branchings of the veins at the margins of the wings. Sc

and Ji not fused distally. Mfused basally vnth E in forewing,

ivilh v)eak base of Rs in hindivvng At least two radial sectors in

forewing; only one in hindicing, bid this one strengthened by the

development of at least one false origin, formed from a cross vein

placed distad from the true origiti.. Absence oj all unspecialised

cross-veins; tlie feio that are present forming either gradate series

or special braces between the main veins. A coupling apparatus,

in the form of juyal lobe and process, nearly always present at

base of icings.

The Hemerobiidcc, then, are distinguished from the other

families with which they are likely to be confused, as follows

(the characters are numbered as above;:—
From all except the Ithonido' and Dilaridif, by (1): from the

Ithonidcs and DilaridcB by (2). In particular

From the Psychopsida- by (1), (3j, (4), (5), (9), and (10).

From the Osmylidce by (1), (2), (3), (4), (5), (8;, and (9), as well

as by the peculiar, elongated and upcurved mandibles of the

Osmylid larvae.

From the Chrysopidw by (I), (4), (6), (7), (9;, and (10).

From the Sisyridct by (1), (5), and the important dilierences

in larval form and life-history.

From the Berothidce by (1), (3), (4), and (5), and the absence

of any scales on the wings of the female.
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The genera, Rapisma Siud Oliarces, induded in the Heinerohiidce

by N. Banks(2), must be removed from that family as defined

above, on account of the presence of only one radial sector, and

numerous, unspecialised cross-veins. I think that a new family
will be required for these two genera. They ai^e not found in

Austialia.

I have not attempted to divide the Uemerobiidfe into sub-

families, because it seems to me that a single phyletic line of

descent is clearly indicated, with all the intermediate stages still

present, from the comparatively large, densely-veined, and most

generalised form {Drejmnejjteryx) right down to the smallest

forms (Sympher'obius, Notiohidla, etc.) in which the venation is

comparatively simple, and in which all the signs of a liigh

specialisation by reduction are evident. Thus, if we attempt to

separate Drepanp,pteryx and its allies oif on a very important
venational character (as I had hoped to do), viz., the presence
of the original Cuj in the hindwing, we shall make an unnatural

grouping: for a new genus ( Drepanomina) has just come to light,

which is most certainly a close ally of Drepanepteryx, but lacks

this important vein. Nor does the falcate form of wing justify

us in elevating this same group into a subfamily, since, in other

respects, Drepanoniina, Megalomus, and Megalomiita are very

closely allied. Again, while we can pass in a descending scale

(by reduction) from Drepanepteryx to Drepanacra, thence to

Drejyauoinina, and thence directly to the pointed-winged forms

Megalomina and Oxybiella, the connection with the smaller,

round-winged forms is supplied by Micromns, which is clearly a

specialisation from Megalomina (loss of recuirent costal vein by

narrowing of costa), and in a somewhat different direction by

Psychobiella (fusion of the two basal radial sectors of forewing
into one). Thus we arrive, at last, at a form with only three

radial sectors in the forewing. The final reduction to two radial

sectors is actually accomplished, in the Paltearctic region, within

the range of the type-genus Hemerobms itself; while, in Aus-

tralia, the line of reduction passes on from Psychobiella to Motio-

biella, with Carobius as a side-branch.

In the actual practice of determining genera of HemerobiidcH



BY R. J. TILLYARD. 291

from tables or keys based upon venation, it seems to me that

much confusion would be avoided (especially for those whose

knowledge of the group is not extensive) if two points were

carefully borne in mind. Firstly, it is necessary to be able to

pick up the median vein at a glance. But, owing to the basal

fusion of this vein with R or Rs, how can we recognise it with

certainty, except by recourse to the pupal tracheation 1 This

can always be done by looking for the radio-median Jurrow

(Text-fig. 2, rm), a deep groove which separates the last (most

basal) branch of R in the forewing, or Rs in the hindwing, from

M. This furrow runs just anteriorly to M, and, in certain lights,

it shows up as a white, shining line, even more conspicuous than

the veins themselves. The median vein also is always two-

branched in Bemerobiidce, the fork being called the median fork

(Text-fig. 2, mf). In the Plates, rm is represented as a dotted

line. A similar, very distinct furrow separates Cu from A, and

is designated the cubito-anal furrow (Text-fig.2, cm«). Occa-

sionally, as in Z)/(Sprt«eji;<ert/.r (Plate xii., fig. 1), a third furrow,

the medio-cuhital, separates M from Cu, but usually this is

absent.

Secondly, it must be remembered that the cubitus of the

hindwing in Hemerobiidce is a highly specialised vein. In most

genera, it forms a high ridge, and is much stronger and thicker

than any vein near it. Now the sharp forking of this ridge,

which can often be seen at a level distad from that of mf, is tiot

the primary fork (cuf) dividing Cu into Cuj and Cu.,, but the

secondary fork (cuf) dividing Cuj into Cuj^ and Cun,.* This

can be seen at once by referring to Drepanepteryx or Drepanacra

(Plate xiii.), where c?t/'may be seen very close to the base of the

wing, with Cu, as a weak vein running parallel and close up to

Cuj. How Cug has been lost, can be clearly seen in Drepano
mina (Plate xiv., fig. 18), where the cubito-anal furrow is double,

* The re-semblance of this secondary fork to the cubital fork in Myrme-
leontidw has led me to re-examine the structure of the cubitus in this latter

family. As a result, I have discovered, in the Dendroieontiiue and Acan-

thaclis'is, the remnant of the true Cu., near the base of the forewing. It

follows that the branch hitherto called Cuj is in reality Cujb for the fore-

wing, and probably for the hindwing also.
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the anterior portion representing the just-vanished vein, the

posterior the true furrow.

If these points be kept in inind, there should be no difficulty

in determining all the Australian genera from the key here

offered. As most of the Australian forms are exceedingly rare

in collections, I have figured every known genus, in the hope
that our Lepidopterists and Coleopterists, even if they cannot

be expected to master the intricate venation of the wings, may
recognise their captures from the figures, and save them for the

advancement of the study of this interesting family, of which

Australia may yet be proved to possess a large number of

representatives.

Key to the Australian Genera of the Family Hemerohiidce."'

Forewing distinctly falcate at tip, the margin of the wing

V)eing distinctly excavated posteriorly to the apex {Drepan-

epferyx-group) 1 .

Forewing either rounded or pointed at apex, but not falcate.

( Hemfrobiu.s-growp ) 2.

'Costal area of forewing broad at base, narrowing graduallj'

and regulai'ly towards ptei'ostigma. Ou^ present in hind-

wing -i.

1 . -(
Costal area of forewing narrow at base, then swelling out into

a kind of hump, and finally becoming very narrow again

towards pterostigma. C\i„ absent in hindwing, its position

occupied by a furrow Dnjjanoinina, n.g.(Typei). ijibhosa, n.sp.).

rForewing distinctly pointed at apex 4.

I Forewing rounded at apex 5.

'Forewing with numerous (ten or more) radial sectors, and

with M^ and M„ both branched again close to mf. Hind-

wing with Cu, not united to Cuib distally. Three complete

gradate series in forewing, two in hindwing ,

Drepanepteryx Burm.
, (Palajarctic). (Type D. phalteno'idei^ L. ).

'A. J Forewing with fewer (four to six) radial sectors, and with no

secondary branchings of M, and Mj. Hindwing with Cuo

and Cuib united distally. Only two complete gradate series

ill forewing; hindwing with outer gradate series complete,

i liner series represented by a few cross-veins

Drepanacra, n.g. (Type J). A?6???/fe McLach. ).

* The Pahcarctie genus Drtpantpttryx is included, in order to show the

differences between it and the Australian species, which have hitherto

been included in it.
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^Forewing broadly lanceolate, with three gradate series

Mega/omina. (Type M. acuminata Banks).

Forewing narrowly lanceolate, with only two gradate series,

of which the outer is irregular and incomplete

Oxyhiella, n.g.(Type O. hrklireJ/l, n.sp. ).

(Three to six radial sectors in forewing 6.

I^Only two radial sectors in forewing 7.

'Forewing with only three radial sectors, one aiising near

base, and two close together near middle of wing; recur-

rent costal veinlet present

Pftychohklla Banks. (Type Ps. mnlida Banks).

Forewing with from four to six radial sectors; recurrent costal

veinlet absent Micromm Ranib. (Type M. rarkgatun Fabr. ).

'No distal gradate series in either wing
NotiohieUa Banks. (Type N. unita Banks).

A long, distal gradate series pi-esent in forewing, a short one

in hindwing Carohim Banks. (Type C. puh-he/lus Banks).

Genus Drrpanepteryx Burni. (Plate xiii., fig.l).

1 propose to restrict this genus to the PaUvarctic species with

the characters given above in the table. Genotype, D. pha-

henoides L.

Genus Drepanacra, n.g. (Plates xiii.-xiv., figs. 12-1 7).

This genus is proposed for the reception of all but one of the

Australian and New Zealand species, hitherto placed in Dre-

pancptpryx. Characters as given above in the table. Geno-

type, D. hiwiilis McLach.

Three species of this genus have so far been described, viz., D.

binocnla Newman(1838), from "New Holland," D. instabilis

McLachlan(1863), from New Zealand, and D. humilis McLachlan

(1863), from Australia and New Zealand. McLachlan gave

excellent descriptions and figures of both his species. Newman's

description of B. hinocula is very brief, and gives no details of

the shape or venation of the wings. The date of Newman's

specimen makes it fairly certain that it came from New South

South Wales, and probably from neai- Sydney. I have seen a

large number of specimens of the genus from different parts of

Australia, chiefly from the neighbourhood of Sydney, and I have

never seen any form that possessed the conspicuous, round spot,

encircled by a pale ring, near the posterior angle of each fore-

24
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wing, which can be seen in Newman's type. All the species

are, however, so exceedingly variable in ground-colour and mark-

ings, that it seems almost certain that Newman's type was an

extraordinary variation, which may not turn up again for a very
long time. As D. humilis McLach., is, at the same time, the

commonest and the least variable species, it seems wise to fix

this species as the type of the new genus Drepanacra.
In this genus, variability is not confined to the colouration,

but extends also, within certain limits, to the venation of the

wings, while the limits of size for any given species are also con-

siderable. The task of working out the material which has

passed through my hands has been a very laborious one; though,

indeed, it would prove delightful enough to the confirmed

"splitter," who could describe new species to his heart's content,
on the extraordinary variations of colour-scheme. A peculiar

difficulty is met with in this and many other Hemerobiid genera,

viz., that, after death, the body, inconspicuous enough even in

life, shrivels up so completely that it is quite useless for specific

diagnosis. As for the colour of the antennje, this varies with

age, being palest in freshly emerged specimens. We must
have recourse, then, almost entirely to the wings for our specific

characters. Even here, we must proceed with great caution, and
define our species so as to take account of the extremes of vena-

tional variation.

Two characters that are of the greatest importance generally
in the Hemerohiidce, and that have been used for de-

fining species in Drepanacra by McLachlan, are found

to be variable when any large number of specimens is

examined. These are (1) the number of cross- veins

in the gradate series, (2) the number of radial sectors

in the foi'ewing. In order to explain the reason for
^^ '

^' '

the variability in these characters, reference should

be made to Text-figs. 5 and 6. As regards the outer gradate
*

Diagrams to show inconstancy of number of erossveins in the outer

gradate series of Drepaneptery.v : a, usual condition; h, approach of a fork

to gradate series; c, interpolation of an extra erossvein in the gradate

series,

^
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series (Text-fig.5), we see that a distal forking of one of the

sectors may become interposed between two of the gradate \eins,

and thus allow of the occasional introduction of an extra cross-

vein. I propose, therefore, to lay down two rules for numbering
these cross- veins: —

(a) only to count cross-veins from the most

anterior branch of Cu, upwards; (2) to give, as the normal num-

bei", the number counted in specimens in which no extra cross- vein

is interposed in the manner shown in Text-fig.5, c.

Secondly, as regards the number of i-adial sectors in the fore-

wing. In all specimens of Drepanacra which I have examined,

the most distal branch of R, viz., Rj, gives off one or more

posterior branches, while the most basal branch gives off one or

more anterior branches. The branching of the former is nearly

constant, there being only fwo posterior branches (small forkings

distad from the outer gradate series are not taken into account).

But, for the most basal branch, we find two conditions almost

equally prevalent. Either this bi-anch gives off only a single,

anterior branch, and is followed distally along R by a fixed

number of simple sectors; or else it gives off two anterior branches,

and is followed by one less than this fixed number of simple

sectoi's. The explanation of this is, that what is really the

second sector from the base frequently be-

comes detached from R, and fuses on to the

most basal sector, giving it an extra branch

anteriorly. This is shown in Text-fig. 6. A
single specimen sometimes has the condi-

tion a on one side, and the condition b iext-ng. .

on the other. To deal with this Aariability, I propose the follow-

ing plan. An imaginary line, drawn approximately parallel to

and just inside the outer gradate series, will cut all the radial

sectors and their main branches. If we denote a single sector

by the figure 1, a sector with one branch by 2, and so on, and

reckon from the distal (anterior) end of our imaginaiy line

* Variation in condition of branches of radius in forewing of Drepanep-

ttryx : a, archaic condition; h, the second bianch from the base becomes

hitched on to the most basal branch.
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downwards to Mj, we obtain what I shall call the radial formula,

which may be equated to the total number of branches passed.

Thus for D. hninilis, as figured in Plate xiii., fig. 2, we have

Radial formula, 3 4-1 + 1 + 1 + 2 = 8 (the count stopping short

at the vein lying above the radio-median furrow, shown as a

dotted line). An equally common, radial formula for this species

is 3 + 1 + 1+3 =
8, representing the case shown in Text-fig. 6, h.

One of the most remarkable structures to be seen in the wing
of Drepanepteryx phalceno'ides is the peculiar transparent patch,

at about the middle of the posterior border of the forewing,

resembling a split or tear in the wing. Such a structure I pro-

pose to call a fenestella (Lat.
= a little opening). It occurs in a

slightly less conspicuous form in some species of Drepanacra. Its

effect is to give the insect, when at rest, the appearance of a

dead leaf, with a small tear in it. It is clearly a development

correlated with the falcate type of wing, for the eft'ect of a dead

leaf is obtained primarily by this latter formation, and there is

no record of a fenestella occurring in any but a falcate wing.

This is a nice little problem in protecti\e resemblance, which has

long puzzled entomologists.

If we examine a fenestella (Plate xiii., figs. 11, 13), we shall

see that the apparent interruption of the veins is a very simple

deception brought about by the absence of pigment. The veins

are all present, and are all easily seen under a moderate power

of the lens, the actual condition being such as I have shown in

my di'awings, and not as figured by Sharp (13; p.4()S). The

"split" efl'ect is obtained (1) by the complete absence of pigment

on the wing-uiembrane within the fenestella itself, and (2) by a

certain amount of increase of the pigment surrounding it. To

understand how the fenestella arose, we must first of all realise

that it is foi-med around a small series of cross-veins which have

been brought into line; they are, in fact, a posterior extension

of the outer gradate series, originally, no doubt, arranged in step-

form, but later on combined to form a single line running trans-

versely in from tlie wing-border. Now we have many cases of

the enclosui-e of gradate cross-veins in small pigmentless areas,
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in an otherwise pigmented wing. For instance, in Psychopsis

UUdyei, the whole of the outer gradate series runs through a

deeply pigmented brown mark on the

wing; but each separate cross- vein is

enclosed in a tiny clear area of the

kind shown in Text fig. 7, a. If we

admit that the fusion of our cross-

veins, in the case of Drepanepteryx\

took place originally as a specialisa-

tion for mechanical advantage, and that, at the same time, these

cross-veins happened to be enclosed in small, clear areas as they

are in Psychopsis illidgei, we get at once a weak fenestella of the

form seen in D. hii.tnilis. A slight extension of this gives us the

well-formed fenestella of D. phalcendides. Thus it would seem

that the formation of this peculiar structure may well be due to

the accumulation of small, advantageous variations to the benefit

of the species, and that it is really an excellent illusti-ation of the

action of "natural selection" in the strict. Darwinian sense.

In Drepanacra, the forewing is considerably less falcate than

it is in Drepaneptery.):. It is interesting, therefore, to find in

this genus the development of still another structure of the same

nature as the fenestella, \iz., a set of one or more, white (unpig-

mented) lunides along the falcate border of the wing. One of

these lunules is shown in Plate xiii., fig. 14, enlarged, Avhile the

set of three, usually present in D. humilis, is shown in fig. 12 of

the same Plate. These structures not only serve to increase the

appareiit falcafioit of the wing, but, when well developed, they

sugge-st a series of small "bites" or "
tears"' out of the edge of

the dead leaf, which the wing so closely repi-esents in repose, and

thus contribute, presumably, to the innnunity from attack enjoyed

by these archaic insects.

As regards the, frenulum of Drepmmrra (Plate xi\-., fig. 19), it

is of a more specialised form than that figured by Sharp(13; p. 168)

for Drepaneptery. If. I find, in the males of D. humilis, that the

"'

Diagrams to .show the evolution of a fenestella : a, gradate crossvein.s

in small, clear areas; b, alignment of .same; c, fenestella completed.
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frenulum consists of a single, strong bristle, usually blackish;

while, in the females, there are two, somewhat shorter and paler

biistles, one longer than the other. In D. insfabilis, it is pro-

bable that the same condition holds, but I have seen only three

females of this species. Thus it would seem that the form of the

frenulum is of no help in specific diagnosis, but that it enables

us to distinguish the sexes, when, as is usually the case, the

abdomen is too shrivelled for that purpose. The average expanse

of the females is about 1 mm. greater than that of the males, for

any given species.

The following key will separate the five known species:
—

''Forewing with a conspicuous, nearly round, dark spot, en-

circled by a pale ring, situated near the posterior angle.

Expanse l.^mm D. h'uwcida (Newman).

Forewing with no such spot 1.

ASmall species, expanse 15-16 mm., without any definite fenes-

I
tella, radial formula 3 + 1 -f 1 + 2 = 7, rarely 4+1 + 1+2 = 8. 2.

Larger species, expanse 16-22 mm., fenestella present; radial

I formula totalling 8 or 9 3.

'Tip of forewing barely falcate; deep mottled giey-brown

colouration on forcwings D. hanlyi, n. sp.

Tip of forewing distinctly falcate ; forcwings pale, with

irregular, 1 )rowi lish markings D. Jrogijntti, n. sj).

/'Ground-colour of forewing uniform ochreous or medium

brown, without numerous irregidar markings, and with

little or no sign of numerous, oV)lique fascia- extending in-

wards from costa. Forewing slightly falcate, with moder-

ately rounded tip. Usually three luniUes. Radial formula

nearly always totalling 8. Hindwing \\'\(\\ 5-6 branches of

Rs. Expanse 16-18 nnn D. humilis (Isiiiheach.).

Forevvdng much more irregularly marked, Avith numerous,

distinct, oblique fascise extending inwards from costa; very

distinctly falcate, with pointed tip. Radial formula total-

ling 8 or 9. Hindwing with 6-7 branches of Rs. Expanse

1 9-22 mm D. inAabilis (McLach. ).

3. Drepanacka humilis McLachlan. (Plate xiii., figs. 12-14).

McLachlan, Journ. Ent., Nov. 1863, pp.1 11-116.

The venation figured in Plate xiii., fig. 12, is that of a female,

expanse 1 8 mm. The following seem to be the most important

3.
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characters. Radial formula usually either 3 + 1 + 1 + 1 + 2 = 8

(as in figure) or 3+1 + 1 + 3 = 8 (as in specimen figured by
Esben-Petersen, These Proceedings, 1914, xxxix., PI. Ixxiv., fig.

8); very rarely 2+1 + 1 + 1 + 1+2 = 8. Ilindwini/ with 5-6

branches of Rs, usually 5, the two false origins of Rs well-formed

but short; very little cloudiness on hind wing, usually only along

costa and proximal part of posterior mai-gin to Cujb, and a cloud

on Cuib itself. Fenestella usually fairly distinct, sometimes not

very clear. Lunules distinct, three in number, veiy rarely four.

Number of gradate cross-veins above Cuj, in forewing, 9-10 in

inner, 11-13 in outer series; in hindwing, 4 in inner, 10-11 in

outer.

As regards Australian specimens, it may be given as a general

rule that the most northern forms are the smallest and palest,

the most southern forms the largest and darkest. McLachlan's

type, from Moreton Bay, is smaller than any specimen I have

examined. The specimen from Melbourne, examined by Mr.

Petersen, and determined as conspecific with McLachlan's type,

has an expanse of quite 18 mm.; while the expanse of the type-

specimen is given as "7 lines," i.e., just over 14 mm., which is

considerably smaller than any specimen of Drepanacra known to

me. I think, however, that the printed measurement is an error,

since the body-length is given as "3 lines," and the very care-

fully drawn figure shows the expanse to be quite thrice the body-

length.

The following varieties, or forms, may be distinguished.

a. —The type-form; ground-colour of forewings greyish-ochrenus,

subhyaline, with a few, scattered, black dots; hindwing with

ochreous pterostigma.

This form is typical of S. Queensland and Ne\v South Wales;

Victorian specimens are, on the whole, slightly darker and more

distinctly marked, usually with a distinct row of black spots

along the inner gradate series. One Victorian specimen in Mi-.

Froggatt's collection has the forewings a rich brown, the hind-

wing shaded with brown.
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Localities. —Brisbane district, S. Queensland; Sydney district,

N.S.W., common (including two specimens bred from lai'vpe found

in rolled-up leaves of Eucalyptus saplings, feeding upon the com-

mon Sugar-lerp, Psylla eAtcalyjiti, at Hornsby); National Park,

N.S W., fairly common; Melbourne, Victoria; Mt. Wellington,

Tasmania.

h. —Var. fasmanica; ground-colour of foiewings rich russet-

brown; hindwing with reddish ptei^ostigma. The usual form

taken in Tasmania; Hobart; Maria Island.

c. —Var. longifi(,dinalis\ a dark, longitudinal streak runs from

base to apex of forewing.

National Park, one specimen, November 20th, 1915; Maria

Island, Tasmania, one specimen, December 31st, 1915, taken b}^

Mr. G. H. Hardy. I'his latter has the ground-colour of var. b.

The National Park specimen has a radial formula,

•2-f-l + l+H-l+2 = 8.

4. Drepanacra instabilis McLachlan. (Plate xiv., fig. 15).

McLachlan, Journ. Ent., Nov. 1863, pp. 111-6.

The venation figured is that of a female, expanse 21 mm.

Badial formula 3 4- 1 -f 1 + 1 -I- 3 =
9, or 4 + 1 + 1+3 = 9, or

3+1 + 1+4 = 9. Very rarely, 3 + 1+1 + 1 + 2 = 8. Hindwing

with 6-7 branches of l^s, usually fi; the two false origins of Rs

are longer than in D. hnmilis; cloudiness usually much more

marked than in D. hnmilis. Fenestella usually quite distinct,

and placed more perpendicularly to the wing-margin than in B.

hnmilis. Lnnnles very distinct, usually four, rarely three or five.

JVnmber of gradate cross-veins above Cu,, in forewing, 10-11 in

inner, 12-14 in outer series; in hindwing, 4-5 in inner, 10-12 in

outer.

Differs from D. humilis in its larger size, stouter thorax, more

falcate wing-tips, slightly denser venation, and generally much

more varied colouration.

McLachlan's type was described from New Zealand; his figure

shows a beautifully variegated form. The three specimens which
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I have seen, and which T refer to this species, are of very differ-

ent appearance from one another, as follows :
—

a. —A beautifully variegated specimen from Brisbane, not

unlike the type in markings.

h. —Var. piillidn. An almost colourless, transparent specimen

from Hobart, Tasmania, taken by Mr. C. Cole, December Kith,

1915, and forwarded by Mr. G. H. Hardy. The lunules and

fenestella are deeply bordered ^\ ith blackish. There is also a black

patch near the base of the hindmargin of the foi-ewing, and s(^me

dark specks along Sc 4 li. Iladial formula is :') + 1 + 1 + .3 =- S on

one side, 3 + 1 + 1 4- 1 + - = -"^ on the other.

c. —Yar. rubrinervU. A richly marked specimen from IVIaria

Island, Tasmania, taken by Mr. Q. H. Hardy, April 3rd, 1915.

Ground-colour of forewing rich brown, with a patch of russet on

costa; many of the veins crimson; numerous darker irrorations

all over the wing, and several oblique fascia- extending into the

wing from the costa; hindwing clouded all round the margin and

along Cuib.

5. Drepanacra binocula Newman.

Ent. Mag., v., 1838, p.400. See also McLachlan, loc cif.

The expanse is given as "'6 unc" = about 15 mm. As I have

already stated above, I think that this type will prove to be an

exceptional variety of one of our commoner species, in which case

the name now in use must sink as a synonym of binocula Newm.

I know of no specimens of Drejicmacra with a conspicuous eye-

spot on the wings. The type is in the British Museum, so that

it may be possible to get a detailed description of the form and

venation of the wings later on.

6. Drepanacra hardyi, n.sp. (Plate xiv., fig. 16).

A single specimen taken by Mr. C. Cole at Hobart, Tasmania,

on December 18th, 1915, and forwarded by Mr. G. H. Hardy, is

so distinct from all other specimens seen by me, that I have no

hesitation in naming it as new to science. Expanse 15-5 nun.

Radinl formnla 3 -F 1 + 1 -h 2 = 7 on left side, 4 -^ 1 4- 1 -f 2 = 8

on right side. Foreiviny broad, scai'cely falcate, deep grey,

25
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spotted and marked all over with darker grey-bi'own, hindwiiiff

much clouded. Cross-veins of the outer o-i>adate series in both

wings sti'ongl}' marked with black. Hindiriny with six branches

to Rs. FenestpJla absent. Litnvhs of forewing coalesced intf) a

single, long lunule. Xamher of iiradate crost^-vpins abo^e Cu,, in

foi'ewing, 9 in inner, 11 in outer series; in hindwing, '^ in inner,

10 in outer series.

T y p e in Coll. Tillyard. Unique.

Easily distinguished by its small size, broad and scarcely
falcate forewings, dark grey-brown colouration, absence of

fenestella, and fusion of lunules.

7. Drepanacra froggatti, n.sp. (Plate xiv., fig. 17).

A small specimen, expanse If) -5 mm., in Mr. Froggatt's col-

lection. Resembles D. hardyi in size and venation, and in the

absence of fenestella; differs from it in possessing a much more

falcate forewing, and a totally different colouration, this latter

being variegated as in the type-form of D. instabiUfi McLach.,
but duller. rrround-colour of forewing pale greyish-ochreous,

semi-hyaline ;
an ii-regular, dull brownish cloud behind the

lunules, which are separate, four in number, but not very dis-

tinct; a slight brown cloud around the median fork, and five or

six, faint, oblique, brown fasciie running into the wing from the

costa. About five of the cross-veins of the outer gradate series,

situated behind the lunule, marked wath black. Hindwing
marked with greyish-brown on pterostigma, along base of hind-

margin, along whole of outer gradate series, and on Cu,,,.

Type in Coll. Froggatt. Unique. Not labelled, but Mr.

Froggatt tells me that it was taken in Victoria. It resembles a

very dwarfed D. instahilis.

Genus Drepanomina, n.g. (Plate xiv., fig. 18).

Characters as given above in the table.

A very distinct genus, easily recognised by the costal hump
on the forewings, the extreme falcation of both fore- and hind-

wings, and the absence of Cuo in the hindwing.
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Genotype, D. (lihhosn, n.sp.

Apart t'l'om tlie })eculiar shape of the wings, the venation

shows this genus to be closely allied to Megalunilua Banks, with

which it agrees in the number and form of the gradate veins,

there being three in the forewing and two in the hindwing,

though the middle series of the forewing and the inner of the

hindwing are more complete than in Mcgcdomina.

8. Drepanomina gikbosa, n.sp. (Plate xiv., fig. IS).

TafdJ h'nijfh 7 mm., J'(»r/rini/ 10 mm., expanse 21 "5 mm.

Head brown, heavily marked with shining black on epi-

cranium and face; eyes dark brown; antenncH pale brow n at base,

the rest ochreous, annulated with dark brown. T h o r a x : pra-

thorax blackish, with a rich orange-brown median patch on

notum; rest of thorax blackish, with a paler brown border

posteriorly on metathorax. A b d o me n (shrunken) brownish;

markings indistinct. Wi n g s : forewiiuis with all veins alter-

nately speckled with dull whitish and dark brown, the general

eftect being a medium brown colour all over the wing; posterior

margin fi'om apex nearly to base marked with dark brown in

regular patches, isolating paler areas suggestive of the lunules of

Drepanacra\ a darker brown cloud runs obliquely aci'oss the Aving

not far from the falcate border, and is widest on the posterior

margin, and tapering almost to a point towards the costa, not

far from the apex; a number of short, dark, oblique streaks on

R, and just proximally to the brown cloud. Hindivlngs with

venation around the margins, and in distal half of wing, dull

brown; in basal half of wing, whitish; pterostigma pale straw-

colour. No fenestella.

Radial formula 2-f-l-fl+l+l=6. Hindwing with tiAe

branches to lis; only one false origin, but that very strongly

developed, Rs being strongly looped concavely to R, and strongly

bent at origin (jf its most basal branch.

Type in Coll. Froggatt. Unique. Not labelled; but Mr.

Froitiratt informs me that it was taken in V^ictoria.
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Genus Megalomina Banks. (Text-fig. 8).

Bankfs, Proc. Ent. Soc. Washington, xi., 1909, p. 78.

Wings rather broad, hmceolate. Forewiug with four radial

sectors, all simple except the most distal one, which lias two

posterior branches; three series of gradate cross- veins; costal

space nai-row at extreme base, and then broadening considerably;

recurrent costal veinlet present, but not conspicuously branched.

HindnHug with no true Cuj; Cuj strongly formed, sharply

branched at cuj": Rs Avith one false origin, Aery oblique and

elongated, and a second cross-vein slightly oblique; between the

two, Ks is curved concavely to R, and gives off sca eral branches;

five branches to Rs altogether; two gradate series.

Genotype, M. acuminata Banks.

Text-tig.S.
—

Wiiijis uf Mc'jKfoiiiiiia acuminatn Banks.

9. ]Me(;al0xM1NA acuminata Banks. (Text-fig. 8).

Banks( 1; p.78). Esben Peter.sen(ll; p.642, and PI. lxxi\ ., fig.9).

This species appears to be very I'are. Banks' type came from

Bundaberg, (^). A second specimen is in Mr. Froggatt's collec-

tion (loc. Queensland), and is the one figured by Petersen. The

specimen, whose venation is figured in Text-fig. 8, was taken by

me at One-Tree Hill, Brisbane, on September 23rd, 1915, by
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sweeping the lower branches of a Hoop-Pine {Arancaria Cmi-

)t,inf/haniil) with a large net.

Tliis is the only species of the genus.

Genus OxYBiELLA, n.g. (Plate xv., fig. 20).

Antenme, nearly as long as forewing. Witu/s narrow lanceolate,

\ery sharply pointed. Foreivlng with four radial sectors, all

simple except the most distal; inner gradate series present, and

arranged close under, and nearly parallel to R: outer series not

regularly formed; no middle series; costal space very narrow at

base, then somewhat broadened; recurrent costal veinlet present,

but very weakly formed. llitidwhiij with no true Cu,; Cu,,j

rathei' weak and curved; a single rather long and oblique false

origin to Rs; Rs with four branches; jugal process very pro
minent. Hind fihuH broadened, blade-like.

Genotype, 0. bridwelli, n.sp.

This genus is most closely allied to Megalomiita, from which it

differs by the narrower and more pointed wings, and the absence

of the middle gradate series in the forewing.

lU. OXYBIELLA BRIDWELLl, n.sp. (Plate XV., fig. 20).

Tdffd Ifiuith 4 "8, anlfumti b'f>, J'orfiviny 8, expanse 17 '5 mm. '

Head pale brownish; eijes black; anteitnai long and slender,

basal joint swollen, pale yellowish-brown, rest brownish with

darker annulations. T h o r a x : profhorax large, divided into

three by two fine transverse furrows, brownish. Pterofhorax

broad, brownish. Legs : femora brown, tibise testaceous, just

touched with rose-pink, tarsi testaceous with black claws. A h-

domen dark brown, apex rounded; no visible appendages.

Wings : /ureicing semi-transparent bi'own, with a clear whitish

streak running longitudinally through distal three-fifths of wing
to tip, a less distinct and more irregular white streak belo^- it

in region between M, and Cu,; also a subtriangular whitish area

between Cu.j and lA. All these white areas bordered irregularly

with black blotches; a number of smaller black spots along R.

Venation of forewing brownish, except branches of R and M,
which are rose-coloured. Hindwiiu) hyaline, shaded with brown

lightly on costa, pterostigma, and hindmargin.



306 STUDIES IK AUSTRALIAN IfHUIlOPTERA, iv.,

T y p e in Coll. Tillyard. Unique.

This very striking insect was taken by Mr. J. C. Bridwell, of

Honolulu, on .September 1 2th, 1915, Avhile collecting with nie at

Kedron Brook, Brisbane. It was beaten out of a small wattle-

tree whose foliage was completely covered, and almost destroyed,

by a small species of Psyllid.

Genus PsYCHOBI^:LLA Banks. (Plate x v., fig. 21).

Banks (1; p. 7 9).

Atifrinui' quite two-thirds as long as forewings. U'itufs ^ell

rounded at tips. Forewing with three radial sectors, two arising

close together near middle of R, and the third close to the base,

just distad from M; this last gives off an anterior branch, strongly

arched upwards: the middle sector is simple, the most distal

sector many-branched. Costal space of forewing broad near

base, the recurrent veinlet present, with a number of forked

branches. Two gradate series in both wings, the outer veiy

long and running nearly parallel with the wing-margin, the inner

with much fewer cross- veins. //Indwiug with two well-developed

false origins to Hs; Cu.j absent, Cu,^ fairly well formed, but not

diverging strongly from Cu,^ at en/".

Ge n o t y p e, Ps. sordida Banks.

The genus is a \erv tlistinct one, but may be considered as a

rather specialised derivative from Mcffa/omina, in which the

number of radial sectors in the forewing is reduced from four to

three, by the shifting i)f the origin of the second sector from the

base on to the stem of the most basal one. This gives, as a fixed

generic condition, the arrangement which occurs as a frequent

variation in Drepaiiacra, as shown in Text-fig. 6, />.

There are two closely allied species, which may be distinguished

as follows: —
Furewiugn bruwii. Mith reddish s(ij,'ma; liindwiii^'s with throi-

branches tu Rs; middk' tihiii' fusit'oriti /*••<. iordid't Banks.

Forewings fuscous, stigma dull brown ; hindwings with five

branches to Rs; all the tibise slightly fusifoi'iii, those of hind-

legs elongated and s(jniewhat flattened P?. J'nsca, n. sp.



BY R. J. TILLYARD. 307

11. PSYCHOBIKLLA FUSCA, 11. sp. (Plate XV., fig.21).

Total hmith 4'7, forewing 8"5, fxpauHP 18 mm.

Head : eyt's dull black: aiitmiui' brown with darker annula-

tions, basal joint semitransparent orange-brown, enlarf^ed; ep-i-

craniit/m hairy, brown: facf yellowish-brown. Thorax atid

Abdomen dark brown. Lp(/s : forelegs dark brown: the rest

pale testaceous. Wi n g s : forennmifi deep seniitranspai-ent t'lis-

cous, tinged with blackish along basal half of hind-border; ptero-

stigma dull lirown, with a fine yellow line passing through it

just below costal margin. il'mdirmy hyaline, with brownish

stigma.

Type in Coll. Tillyard. A unique specimen, captured by

me at One-Tree Hill, Brisbane, on September 23rd, 191.^, while

sweeping the branches of the same pine-tree from which 1 (jb-

tained Mft/a/omi/ia acuminata.

Genus MicROMUSRambur. (Text-fig. 2).

Rambur, Hist. Nat. N<^vroptt'res, [Hi'I.

irim/.s' rounded at tips. Forfu-hui with four or more radial

sectors, regularly and evenly spaced off from one another, all

simple except the most distal. Tw(j series of gradate cross-veins

in both wings. Hlndimmj with only one false origin to Rs;

Cuo absent, Cuj close to M, Cu,„ weakly formed. Ftfroat'igma

strongly formed, especially in hindwing.

Genotype, M. iririegattis Fabr.

The two Australian species of this widely distributed genus

may be separated as follows: —
'Smaller species, with only five radial sectors in forewing

M. ta»mam(f (Walker).

Larger species, with bi'oader wings and six ladial sectors

M. vinacenf< Gerst.

12. MiCROMUSTASMANi^*(Walker). (Text-fig.2).

Walker, "Characters of undescribed Neuroptera in the Col-

lection of W. W. Saunders, Esq.", Trans. Ent. Soc, v., 1859.=

M. austraJis Froggatt, Agricultural Gazette of N. S. Wales,

* In 1852, ^^'alkel(14) described Hemerobhis anftrali'^ from New Holland
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1904 (nec J/, aimtralis Hagen, 1858). = ^1/. froygaffl Banks (l;

p.77, 1909).

In spite of the brevity and futility of Walker's desci'iption,

which ignores ahnost ever}' point of real importance, there can

be no doubt that he described this conunon species, for three

reasons. Firstly, it is the only Hemerobiid known from Tas.

mania (where it is quite common), except species of the genus

Drepauacra. 8econdly, the measurements given by Walker

("length '2-^^ lines, wings 5-6 lines") agree with the size of Tas-

manian specimens of this insect. Thirdly, Walker's remark

"veins rather few, with brown points," indicates the speckled

character of the venation, one of the most noticeable character-

istics of the species. Hence the more familiar names given by
Banks and Froggatt must sink as synonyms of Walker's name

tasmani((i.

This species is abundant, not only in Tasmania, but also in

all, except the driest, parts of Australia. It varies greatly in

size, as well as in the amount of speckling on the veins of the

forewing, some specimens being very pale, others much darker

and more variegated. A black mark covering mf and Cu, just

below it, and black on the cross-veins of the outer gradate series

above the lowest radial sector, appear to be constantly present

in the forewing. The expanse of wing varies from 1 1 to 22mm.,

females being larger than males, and southern specimens gener-

ally larger than northern ones. More specimens of this insect

exist in collections than of all the other Australian Hfmerobiidif

put together. It is one of our most beneficent insects, the larvae

destroying annually immense quantities of aphides in orchards

and gardens.

M. vinacens Gerst., is a rarer species, confined to the N.

Queensland coast-line.

(p. 289); his description agrees with this species fairly well for size and

colouration, but his statement "radii sector primus unifureatus, do.

secundus unifureatus, do. tertius trifurcatus'' does not agree with the

venation, unless his type was an anomalous specimen.
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Genus Notiobiella Banks. (Plate xvi., figs. 22, 2o).

Banks (1; p..^0).

Small insects, with well rounded wing-tips, forewing much

ongerand wider than hindwing. Forewim/ with onl}' two radial

sectors, hoth hranched, and connected by a cross-vein running

from the fork of the basal one to near the base of the distal one.

llindwiny with false origin of Rs strongly formed, very oblique;

Cu., absent. Outer gradate .'^eries completely absent in both

wings; the inner series represented by three oi' four cross-veins

in forewing, only one in hindwing (connecting Mj to basal branch

of lis). Costal space of forewing moi'o or less widened, with the

recurrent veinlet present.

Ge n o t y p e, N. nnifa Banks.

This genus is a highly specialised reduction from a type re-

sembling Psychitbiella, by the elimination of the long, outer

gradate series, and the loss of one of the two radial sectors arising

from near the middle of R in the forewing.

N. Banks has described five species, N. extrema, K. stigmatica,

X. II II ltd, N. ohliqita, and JV. pvetiosa, the last from Fiji, the

others from Middle Queensland. None of these species is known

to me. Two species from S. Queensland appear to be very dis-

tinct from any described by Banks.

1:5. Notiobiella viridis, n.sp. (Plate xvi., fig. 22).

Total lenyth :i,/orfiwiny 6-5, hiudtving 3-8, pxpaiistp 13-5 mm.

Head yellow ; pi/es black
;

antennce yellowish shading to

brown distally. T h o r a x and A b d o me n binght yellow.

Leys testaceous. Wi n g s hyaline, with pale green venation.

Forewiny with costal space only of moderate width, but all the

cross-veins densely branched along costa; distal radial sector

branched only once. All the veins approaching the distal border

of the wing divide into two once only, and each branch divides

into minute forkings at the margin. Some of the veins near the

base are much thickened, particularly M in forewing; Cuj in

forewing arches up after leaving cuf.

T y p e in Queensland Museum Coll., Brisbane; taken at Bris-

bane on June 26th, 1911, by Mr. H. Hacker. Unique.

•26
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This very distinct and peculiar species might well form the

type of a new genxis, since it differs from all other species of

XotiobiAla by its green venation, very reduced hindwings, and

by the peculiar thickening of the veins near the base of the w ing.

I prefer, however, to leave it in Xofiohiplla until we know more

about that genus.

14. NOTIOBIKLLA MULTIFURCATA, n.sp. (Plate xvi., fig.23).

Total Ipugth 4, antennce "i'T, forewiny 0"7 bv :2"9 wide, /linfl-

iriiH/ 4 '8 by 2'\ wide, pxpansc 14 mm.

Head, thorax, and abdomen dark brown, the last with pale

creamy annuli or crescents on the segments (much shrunken).

Leyx testaceous, middle anfl hiiul tibia^ strongly fusiform.

Wi n g s with subhyaline, rather nacreous membrane, the reflec-

tions on the forewing in the fresh specimen being pink basalh-,

greenish near the middle, and purplish towards the tip. Vf na-

tion didl Ijrownish in forewing, paler in hindwing: cross-\eins

and forks dark bro\\m, except the vein connecting the two radial

sectors, which is black. The veins approaching the distal bordei-

of the wing fork strongly at tiro hveh, so that the branches which

fork minutelj' along the margin are veiy numerous and close

together. In the forewing, M is very close to the basal radial

sector, and is connected with it by a short cross-vein from mf ;

the veins are not thickened near the base, and Cuj is not arched

upwards.

Type in Coll. Tillyard. Unique. Taken by Dr. A. J.

Turner, at Coolangatta (Tweed Heads), 8. Queensland, on April

17th, 1915.

This species is closely related to X. miUa Banks, from which

it rliffers in the dark colouration, the broader and more closely
veined costal space, and probal)ly also in the peculiar and abund-

ant distal forking of the veins (not mentioned by Banks in de-

scribing X. itnita). From X. oh/ujiia Banks, it differs in possess-

ing narro\\ei' and more elongate forewings, the less broadened

and less densely-veined costal space, the much darker general

colouration, and larger size (expanse of X. ob/iqua, 12 mm.).
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Genus Carobius Bankts. (Plate xaI., fi;:»s.24, 25).

Banks (1: p. 78).

Small insects witli well-rounded wing-tips. Forrwhtg with

only t^^'» radial sectors; the distal one arising from K neai- the

middle of the wing-length, and gixing off two posterior branches;

the basal one arising from R at al)out one-third distance from

the base of the wing, simple, but connected with Mj (and also

with R anteriorly, in the specimens examined by me) l.)y short,

strong cross- veins. Iliudwittg with a single false origin to Rs;

Cu.j absent, Cun, weakly formed. An outer gradate series present

in both wings, complete in forewing, but with only four or five

cross-veins in hindwing. No inner gradate series, but two cross-

veins connect Cu, with INI in forewing, and one lies between

CU( and Cu.,. In forewing, .Sc and R run exceedingly close

together, so as to appear almost fused; the costal space is fairly

broad, and the recurrent veinlet is present.

Genotype, C. pidchellus Banks.

Three species are known, which may be separated as follows:

i'FuiL'wiiigs

luuTuw, over twu and a half times as luiij; as bioad

C'. uiiyn-ifus Banks.

Foro\\iuj,'s hroadur. k'ss than two and a half times as long iiH

liioad b

rExpanse about 13mm. Foiewinj^s with tluee weakly iiidi-

eated hrowiiisli waved faseiie C. sah/uxrlafn", n.sp.

'•

"j
Exiianse ll-I-Jmm. Forewing.s veiy prettily marked with

I irre,mdaf dark l>r<jwn streaks and patches C. pnlrhilhi-: Banks.

15. Carobius subkasciatus, n.sp. (Plate xvi., tig.24).

FuriiciiKj () mm. Iliod, f/tom.r, and abduntt'n brownish (nuich

shrunken).

Wi n g s : /nnuciiKj subhyaline, lightly suffused with brown;

three indistinct, wavy, transverse fascise near middle <>f wing,

the most distal one being the broadest. Venation very pale,

touched with brown on the costal cross-veins; cross-veins of the

gradate series mostly dark brown; a short black streak on R
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bet-vveen the origin of the basal sector and the connoutiug ciuss-

^ein. llindivivfi hyaline, a touch of pale brown on stigma.

Type in Coll. Tillyard, received by exchange from Queens-

land Agricultural Department; label "F. P. Dodd, Toowong,

Brisbane,
"

no date.

This species can lie separated from C. mujustus, not only by

its broader wings, but also by the position of the brown shading

of the forewings, which, in the latter species, is darkest on the

hindmargin and at the apex; also the black streak on K is not

present in C angudvt!. C. pidchMnti is a very distinct and

clearly-marked species, which could not be mistaken, although

there seems to be a considerable amount of variation in the shape

and extent of the markings. I figure, in Plate xvi., fig. 25, a

specimen in my Collection from Brisbane, whicli evidently belongs

to this species.

Family SISYKID^. (Plate xvi., tigs.26, 27; Text-fig.9).

Small insects witli a general resemblance to Ifnnerubiidfe.

Sc and R distinctly J'vscd distal ly. Ovly otw. radial sfclor in

Jhre/vinijs. Munbranched in forewings, branched in hind wings.

Original archaic Cu. present in both wings, c/(/' being close to

base of wings. Hindwing with a single false origin to Us, ihe

basal remnant of Rs attached to INI. A weak coupling-apiiaratus

may be present. Costal space of forewings not strongly broad-

ened, and not carrying either a recurrent veinlet or forked cross-

veins. No unspecialised cross-veins.

Larva with peculiar specialised hair-like mouth-parts; lives on

freshwater sponges.

As is generally recognised at present, the Sisyridc owe their

resemblance to llemerobiidoi not to any close phyletic relation-

ship, but rather to convergence by i-eduction. They must be

regarded as a highly reduced offshoot from the ancient semi-

acjuatic Osmylidre. The marks of Osmylid ancestry are the fusion

of Sc and R distally, and the single radial sector in the forewing;

while the peculiai- larval mouth-parts could only conceivably be
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derived from the elongated .sucking mouth-parts of the Osmi/lidcr',

and In' no stretch of imagination from the form of mouth-parts

foiaid in the Heiuerobiido'..

Under the n&meBranchiosfoma i^pongillm A\'e8t\\ood, the lar\a

of Sini/rff was, for long, a puzzle to entomologists, and indeed to

Tcxt-Hi;.!!.
—Vuuation of Sisi/r<( rii/i-'<lli/in<(, u.sp. : S,-S.,, hranchcs of Ks;

.(•,
false (jiigiii of Rs in hiiulwing.

zoologists in general. NeedhamO) has reared the larva of si)ecies

of both the American genera, Slsijra and C/imacia, but we do

not yet know whether they feed on the tissues of the sponge, or

whether they use the latter only as a shelter, from wlhcli to

attack other small animals. The same author has suggested for

the imagines of this family the appropriate name "Spongilla-

tlies."
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Genus Sisyka Burin. (Text-fig. 9).

Burm., Handb. Entom., ii., Part 2, p.'J75.

To the character.s of the family we must add, for this genus,

the absence of gradate series of cross-veins, and the form of the

jirothorax, which is not elongated. These two characters separate

it from Climacia^ which has not been found outside America,

(te no type, S. fu.srrrfa Fabr.

Four species of Si'^i/ra occ\ir in Australia, and may be dis-

tinguished as follows: —
Anteiiiui' witli basal juiiit cluui^atcil, nearly [wiw as Itjiig as

usual '^'. pundafa Banks,

Au't-nna' with liasal joint uf nminal k'n^tli 1.

^Antenna' l)lack tluou<,'huut; foicwini^'s varicyated with ])ak'

I
and daik patches N. turntrl, n.sp.

I

Antenna; not black on distal half , fuirwin^'s almost unifoinily

I 1 )iown -•

rrteroslii'nia ilaik lirown S. hntiinta Banks.
"

^ Pterostigaui reddish ^. rujisfiyma, n.sp.

16. SisYKA TUKNEUi, ii.sp. (Plate xvi., fig.27).

Aufciuiir '1-lJ; /univlmi 5"5; expuntse 11 '5 nun.

Head: '//ts and (oitennoi jet black, epicranium shining

brown, rest of head black. T h o r a x and A b d o me n black.

Leys dull yellowish. Aiud appendays in the form of a pair of

strong forceps. AV i n g s : forewmy pale brown, mottled with

darker patclies. Pterostigma 2 nnn., dark brown. An oblitpie

triangular dark patch across nnddlc of wing, tapering posteriorly;

a second less oblique triangular dark patch below stigma, taper-

ing anteriorly; smaller i)atches near l)ase and apex; the interven-

ing spaces pale; posterior border mostly shaded. llindtclny

hyaline, with long, dark pterostigma.

Type hi Coll. Tillyard. Four specimens taken by Dr. A. ) .

Turnei-, F.E.S., at Armidale, N.S.W., altitude :3,:50U feet.

IT.SisYHA RUFiSTKJMA, n.s}). (Plate xvi., tig.26).

Aii/'inKf, ^ 2, 9 2-5: /orr/rui'j, ^ 1-5, $ 5-5; expanse, ^ 9-5,

2 1 1 nnn.
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Head rich brown: rifex dark bi-owii: antenna' with basal

joint ricli brown, rest dark brown. Tliorax blackish: A'y.s-

testaceous. Abdinncn blackisli, with no clearly visible ap-

pendages in ^: end of abdomen in 9 ^^ith two closely appn^ssed

pi-ocesses, with Hattenefl, upturned ends. Wi n
.i;;

s : forciv'imi

uniformly brown all over, with lai-i^e, reddish pterostigma. Most

of the cross-veins stronj^ly darkened. All the veins .shaded with

darker brown, except near base and apex. Hindwiiuj hyaline,

with Ion*,', reddish-brown pterosti,i;ina.

Types, (J9, in Coll. Tillyard. .V long series taken in No-

vember, 1915, along the river-side at National Park, N.S.W.. by

sweeping wattle-trees and bushes overhanging the water.

This species appears to be closely allied to ,S'. hrinrni'n P.anks,

from Queensland, but is clearly distinguished from it by the

much darker bodv-colouration and the i-eddish pterostigma. >'.

puDcfafn P>anks, also from Queensland, is distinguished by its

Itl'oader hindwings, and bv the elongated basal joint of the

antenna\

Family liEROTHTD^:. (Plates xvii.-xviii., fig.s. 28-33).

Rather small, somewhat slenderly built in.sects; antenna* short

or uioderate in length; wings variable in shape. No unspecialised

cross-veins. Sc and P fused distally. A single Rs present in

forewing, with four to eight, subparallel, and i-egularly arranged

branches. No false origin to Rs in hind wing. M forked in

both wings. Cu forked in forewing, but no true Cuo present in

hindwing, where Cu,,,, however, comes oft' from Cu, not far from

posterior border of wing, and runs close to, and parallel with it.

Wings hairy, especially along the posterior border, which carries

a fringe of long hairs. Peculiar scales, of a seed-like form, de-

veloped from modified hairs, present on some part of the wing

(either on the posterior fringe, or on some of the main veins).

Females with long, caudate appendages.

I propose to include in this family the two closely allied

Holarctic genera, Jlfivotha and hoacfliptproii, together with the

very remarkable, new Australian genus SpermophovfUa, described

below. These may be distinguished as follows: —
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'Wings evenly rounded at tips; in the female, small, seed-like

scales present on the main \eins of tiie liindwinjf, over at

least tlie middle portions of M,, M„, and some of the

hranches of Rs fipennoplior^lla, n.g.(Type, S. dhseminat((. n.sp).

Foiewings subtriangular, with the outer margin excavated;

no seed-like scales on the main veins of tiie hindwing in

the female, but flattened, seed-like scales may l)e present

among tlie hairs of the posterior fringe 1.

j
Onlj' four to five branches of Rs Berotha Walker.

•

'

|^]<]ight
l>ranches of Rs Ixosx-elifitcrnn A. Costa.

I doubt whether Berotha and Imscpli])tron are really generic-

ally distinct. The relationship <^f Spprmophovella with these two

genei'a may well be open to question. They represent two,

isolated end-twigs of a veiy old stock, now nearl}' extinct, rathei-

than two, closely-related offshoots of a single stem. However, I

think that the agreement in venational scheme, the hairiness of

the wings, and, above all, the very remarkable development of

scaJps from some of the hairs of the wings, justifies us in placing

them together, in spite of some very obvious differences in form

of body and shape of wing. The excavate form of wing crops up

continually at diffei-ent places within the Neuroptera, as also in

the Lepifloptera, and should not l)e made a bar to the recognition

of closer affinities.

With regard to the development of scales, McLachlan was the

first to discover them, in Jsosc:e/iptPi-on(6). He noticed that the

hairs of the fringe, on the posterior margin of the wings, appeared

to be very coarse and thick. On examining them with a lens,

he discovered that they were, in I'eality, somewhat flattened

scales, "like the seeds of certain Umbelliferous plants," but pro-

bably not striated. McLachlan further remarks that all the

specimens which he examined wei'e males, on account of their

long, caudate appendages I

Now, in Spn'mophorel/a, it is the Jhna/e.<i which possess long,

caudate appendages, and they have apparentl}' some use in con-

nection with the process of ovipositing. I had myself taken the

females to be males at fii'st, owing to these appendages, and was

only convinced of my error when T kept the insects in glass-
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bottomed pill-boxes, and noticed that those which laid eg<j;s all

possessed caudate appendages. The eggs are stalked as iii ('hry-

sopido', and the stalk is formed much in the same mannei'. The

appendages appear to be of value in helping tlie insect to draw

out the stalk to its full length, as they act as a kind of lever to

the end of the abdomen. When not in use, thty are folded

under it, w ith their tips directed forwards.

Bearing in mind, then, the foregoing facts, it seems fairly

certain that McLachlan was examining fhnalt's, and not males,

of hoscelipteron, and that the development of the scales on the

wings is confined to the females.

The scales on the hindAvings of the females of Sp^nnttjiliori'Iln

are interspersed with hairs of the usual form. They ai-e small,

black, club-shaped, arising from a short stalk, and scarcely

flattened at all. Their insertions in the cliitin of the vein do

not (bfler, as far as I could see, from the ordinary form of inser-

tion of a hair. (Plate xviii., fig.30).

Genus Sprrmophorklla,* n.g. (Plate xvii., ligs.2S, l*9).

Characters as given in the table above, with the following

ailditi«ms. No ocelli, antennte of moderate length (a little less

or greater than half the length of the forewing). Coupling ap-

paratus of wings absent, except for a rudiment of a jugal pi'ocess.

Costal area of forewings exceedingly narrow at base, then widen-

ing rapidly, then narrowing towards pterostigma. Costal cross-

veins branched; no recurrent, basal, costal veinlet. Pterostigma

well developed in all four wings. P>etween Sc and Pi, only one

cross-vein, continued downwards on to Cu,. Rs connected to 11

by three cross-veins in the forewing (one under the pterostigma,

just beyond the fusion of Sc with R), and by two only in the

hindwing. Four or five branches of Rs in both wings. Mfused

basally with R, and with a cross-vein between it and R close to

its origin. A single gradate series of cross-veins in the forewing,

running parallel to R obliquely through the middle of the wing;

* Greek (TTrkpjxa, seed; ^o/aa, a bearing or producing; -ella, diminutive

•'
the little seed-bearer,"

*7
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in the hindwing, only the lower half of the series is present, con-

sisting of four cross-veins. Tibiic without spurs.

Females larger and more darkly coloured than males, the latter

without any scales on the hindwing.

Genotype, Sp. disseminata, n.sp.

The two known species may be easily distinguished as follows :

Bocly-coloin-ation pale fawn, marked with brown; antennre les-s

than half as loni; as fore^^ing; costal cross-veins only once

forked; forewing clouded irregularly with pale fawn, and one

darker brown blotch; scales on hindwing of female covering

nearly the whole of the wing >^p. diniieimnaln, n.sji.

Bodj'-colouration l)lackish and dark grey; antennie longer tlian

half the length of the forewing ; costal cross-veins much

branched ; forewing- marked all over with dark, irregular

streaks and blotches; scales on hindwing of female confined to

a small area along the middle portions of j\l, . M._> ,
and three

branches of Rs ^p. mandafissima, n. sp.

18. Spkrmopiiorella disseminata, n.sp. (Plate xvii., fig.'28).

Totai Jpngfh, $ 5-5, 9 6-5; ahdomiu. $ 3, 9 3-5; /ornrlvif, ^ 9,

9 11-5; exj)ansp, ^19, 9 24 mm.

Head: eyes grey, head and antenn;v pale fawn, a touch of

brown on epicranium. T h o r a x brownish, with paler mai'kings

on notum; legs pale fawn or creamy, moflerately long, slender.

Abdomen fawn-coloured, with an interrupted brown dorsal

band. Appendages of 9 1-2 mm., cream}', slender, cylindrical,

hairy; there are also two, pointed, triangular processes, 0-3 mm.

long, closer to the base of segment 9, and nearly hidden by the

long appendages. (Plate xviii., fig. 31). Wi n g s with pale, almost

white, venation, which, in forewing, is speckled all over with

brownish dots. Several of the costal forks darkened, also cross-

veins at each end of the pterostigma. Pvunning obliquely up-

ward, from a point about one-third of the way along the posterior

border, is a brown mark, which reaches up to M,,; many irregular

fawn-coloured blotches and streaks also occupy the middle of the

wing, especially below the pterostigma. All these markings vary

much in intensity, and are more conspicuous in the females than

i]\ the males, Hindwings without mai-kings, except a touch of
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brovn at each end of i)tei'o.stignia; in ^, IMi and the three

branches of lis above it are clouded with black for a short dis-

tance below the pterostigma; scales very numerous, black, causing

the hind wing to appear smoky.

Types, (J9, in Coll. Tillyard (Kenthurst, N.S.W., January

•j;h-d, 191(5).

JIab. —Rocky sandstone-clifts and gullies north and north-west

of Sydney, Murphy's Creek, Kenthurst, three males and three

females; Long Island, Hawkesbury River. Decembei'-February.

This very peculiar insect was discovered by Mr. Luke Gallard,

of Epping, in 1914, at Kenthurst. My specimens were taken

A\hile on a visit to the original locality with Mr. Gallartl. The

insect rests with the wings in the usual Osmylid position, on the

fretted fac.es of caves and hollows in the sandstone-cliffs and

escarpments. It makes no attempt to escape, its colouration

rendering it absolutely invisible, unless one has previously marked

the spot where one of them alights. In company with it, but

less common, was the remarkable ghost-like Myrmeleontid, Xait-

fhoh'on hi'Initti, whose colouration is very similar. Mr. Gallard's

method of disturliing these insects was very ingenious, and I

found it most etiective. Using a thick, leafy branch about a

yard long, cut from some tree or bush, he rustled it ^ igorously

into every hole and corner of the cave. All the lacewings, which

were touched, \\ould flutter out from their hiding-places, and

settle a yard or two further on, when theyAvere easily pill-boxed.

Several patches of the stalked eggs were found, there being

from thirty to fifty eggs in a patch, which closely resembled the

fructification of a small patch of moss. The eggs are very similar

to those of Chrysopa, but slightly rounder; both egg and stalk

are cream-coloured. My three females, confined in pill-boxes, set

to work almost at once to lay eggs, from twenty to fifty apiece.

The egg is an elongate spheroid, length 0-75 nun., and breadth

through middle 0-3.5 mm. (Text-fig. 10, n). It is supported on an

excessively fine stalk, varying in length fiom -5 to 5 nnn.. and so

delicate that it does not always support the egg firmly, but may
bend with the weij^ht of it. This stalk is hollow throughout
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except at the extronc base and tip. It is stoutest at its base,

where the diameter of the cross-section is O'Ol."} mm., that of the

lumen being 0"005 inn). It then tapers rather rapidly until, at

about one-fifth of the total length from the base, it is only
U'007 mm. wide, with a lumen of about O'OO.'Jmm. It then con-

tinues to taper more gradually, reaching a width of only ()"005

nmi., with a hniien of only 0*002 nun., close up to the egg.

a During the embryonic period, the egg becomes

curiously speckled, until it appears an absui'd-

looking object. This peculiar marking is due to

the early dcN elopment of a pair of dark patches of

})igment on alternate segments of the embryo. As

the latter is very elongated, it becomes curved

round the egg, so that a double band of five pairs

of dark spots is clearly visible (as shown in Text-

tig. 10, b). These spots appear on the fourth day,

and are followed, on the fifth, by a pair of smaller

spots, marking the position of the inesothorax.

The unpigmentetl prothorax and head lie curved

around the anterior pole of the egg, which, there-

fore, appeal's unspotted. On the eighth day,

smaller mid-dorsal spots appear on all the segments.

The young larva (Plate xviii., fig.'32) emerges

on the tenth day after the egg is laid. It is a

long, slender creature, some 2"5 mm. in length,

and exceedingly active. It descends the egg-stalk

at once, and moves ofi" at a rapid pace, with the

loKpiiig gait of a Geometer caterpillar, using its small legs and

anal clasper for walking. Unfortunately, I could find no food

suital)le for these peculiar larvaj; so, after fixing and mounting a

numl)er of them, I let the rest go free on the rocks at the bottom

of my garden. The only food which suggests itself to me as at

'
fStalked fj^ji^s

of Sjieriiiophortlla diKsein'matu, n.sp. , ( x 12'5) : a, freslily

laid; /*, five days old. Piotile-view, showing the five pigment-spots on one

side of embryo only. Tlie sixth, smaller spot indicates the position of the

mesotliorax.

I'c.vl-Ji;;. 1(1.
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all likfly is tht- catcrpilljirs of the small Pyralid moths which

inhabit the caM's and rocks so almndantly. These caterpillars

are nut known for certain, but it is supposed that they ai-e

nocturnal, and feed upon the patches of lichen on the rocks. As

will be seen from the figure in Plate wiii., fig..")2, the larva of

Sp)'nn(i/)/iori'//a might easily pass unnoticed amongst such cater-

pillars. It is ]irobal)le that its great activity and protective

colouration enable it to discover the colonies, or hiding-places, of

the Pvralid hir\;e, and to dwell with them without causing

them any alarm. I'liev ccjuld then be attacked and eaten at

leisure. The mouth-parts of the larva^ are very peculiar, adapted

for sucking, but the mandibles are neither elongated, as in

Ounii/lidce,, nor cur\etl, as in Chrysopidce and Unnn'obiidte.

The young larva, when hatched, has the head, prothorax, and

legs cream-coloured, except for the black eye-spots, ami a touch of

pale brown on the head and neck. The metathorax and the e\en

segnu'nts of the abdomen, from the second to the eighth, are

dee]»l\' shade*! n\ ith br(.)wii, each carrying two, very large, lateral

blotches, and a smaller, central, dorsal patch. The mesothorax

and the odd segments of the abdomen, from the first U) the

seventh, are cream coloured, with a small, central, dorsal patch

of brown. The ninth abdominal segment, carrying the anal

clasper, is pure cieam-coloured.

The figure in Plate xviii., fig.32, shows the larva after being

fixed and mounted. In actual life, however, when at rest, it is

considerably more elongated, and, mhen tra\elling quickly akmg,

it extends itself to a great length.

The mouth-parts (Plate x\iii.. fig. 3."]) are rather peculiar.

The matidibles (md) are broad at the base, about as long as the

head, and taj)ering to a point, the inner margin being strongly

curved. They ai-e strongly grooved beneath, the maxilke fitting

into the grooves. The nia.cUlti' {niXt) resemble the mandibles,

but are less strongly chitinised, narrower at the base, and grooved

on tlu! upper surface. iiie comljine<i maxilla an<I mandible

form a sucking tube who.se lumen is very nearly straight, except

at the base. I here are no maxillary palpi. The labiid
2J(d24{ip.)\- ~^,^-^

L I B R A ft
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are placed dose tugethei', three-jointed, and slightly longer than

the mandibles. The basal joint is short and njoderatelv narrow,
the second longer, broader, and somewhat fusifoi-ni, the third

long, very narrow and seta-like The lal>' nvi (Ir) is merely a

weak, slightly bifid projection betw^een, and slightly above, the

mandibles.

The head itself is curiously elongate, the black eye-spots being

placed lateralh' close up to the anterior border. The atitrmnr

{ant) are situated just in front of the eye-spots, above the man-

dibles, and closely resemble the labial palpi. They are, however,

longer, and four-jointed. The basal joint is short and fairly

thick; the second joint is somewhat bioader and slightly fusiform

as regards its distal two-thirds, but the basal third is narrower,

and the outer border is slightly dentate or ridded at one-third

from the base; this ridging probably repiesenting the beginning
of the formation of a number of small segments from this joint.

The third joint is long and \ery slender, the fourth merely a

sharply-pointed, seta-like tern)i nation. The iieck or niicrothorax

(nic) is very conspicuous, elongated and rather narrow.

Larval Types in Coll. Tillyard. Three, mounted on one

slide; hatched on February Snd, 1916, from eggs laid by tlie

type 9? on January 23rd, 1916.

I'J. Spekmophorklla MACULATis.siMA, n.sp. (Plate xviii., fig. 2"Jj.

Total If'nijth, (J 5"3, 9 ''
';

abdoni'm, (J 3, 9 3iS: Joravimj, ^ 9'5

9 11"5; r.cpaiisi', ^19-5, 2 23"5mm.

Head hairy, dark grey; ei/fs blackish: antenna' brownish,

more than half as long as fuicwing. Thorax dark greyish

black, prothorax hairy, metathorax paler on posterior border

of notum. Z>i?^^s slender, hairy, testaceous, spotted with blackish

on femora, tibije, and apices of tarsal joints. Abdomen
blackish, with a pair uf grey-biown spots placed latero-dorsally

on each segment near its apex Appfudayes of 9 closely resem-

bling those of Sp. disftnuinata 9 in size and shape. Colour

testaceous. Wi n g s : foretviny with venation speckled alter-

nately with straw-colour and black, the black spots and mark-

ing's beinu very frequent: many of the small, branching veins
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around tlie wing-border strongly outlined and thickened witli

black. The whole of the forewing is heavily marked with

irregular grevish-black streaks, spots, and blotclies, tending to

form oblique fascia* across the wing. Ptpvostiyma well-formed

in both wings, spotted with black along costa. Tip of forewing

more evenly rounded than that of Sp. disseminafo, and costal

area of same wing more abruptly dilated near the base; costal

cross-veins more irregularly placed, and much branched. Iliiid-

wimj not speckled, venation testaceous along Sc, R, and Rs, dark

grey to black on the rest of the wing: in 9, M,, M„, and the

three liranches of Rs above them, are provided with scales over

a moderate-sized area in the middle of the wing.

[Note. -In figuring tlie two species of Spermopliorella, 1 have

omitted the short, bristly hairs whicli are present on all the

veins, in order to show up the venation more clearly.)

Types: (J9, in Coll. Tillyard ( Mrisbane; .September 23rd,

1915).

Hab. -One-Tree Hill, Brisbane: two males and two females,

taken on a hot afternoon, disturbed while resting on the face of

a cutting about half-way along the road to the summit. Sep-

tember.

The four specimens captured were put separately into pill-

boxes alive. The same evening, both females laid a number of

stalked eggs, from twenty to thirty apiece. These were very

similar to those described for Sp. disseminata, but the eggs had

a slight greyish tinge. They hatched on the tenth day after

being laid. During the embryonic period, the eggs darkened

to a semiopaque grey, through which a double band of black

markings made itself visible on the developing larva. The young

larva, when hatched, resembled that of Sp. disseminata in size,

shape, and actions: but it was of quite a different colour, the

ground-colour being pale grey, with large blaci< .spots on alter-

nate segments. It would seem, then, that this larva inhabits

the darker rocks which are so common around Brisbane, and

probably preys upon Lepidopterous caterpillars, which feed on

the lichens of the rocks. I was unable to obtain suitable food

for my larvae, and they all died.
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Family TKICHOMATII)^,* fam.nov.

(Plate xviii., tig. '34; Plate xix., fig. 3a
)

Small or moderate-sized insects, with the wliole
l)()dy,

and the

veins and margins of the wings, densely elotlied with thick hairs.

Head moderately wide, the hasal joint of the anteiinje much

enlarged, .sometimes hypertrophied. Wings variable in shape.

Costal area of forewing narrow: recurrent veinlet at base either

absent or rudimentary. lu forewing, Sc and R run close

together, but remain (juite .separate thioughout their length:

cross- veins between them either al).sent, or one only. Jn the

hind wing, Sc and R also remain (juite separate, but are some-

what further apai't. A single radial sector present in both

wings, with 3-5 branches. M fused basally with K, and forked

in both wings. Cu forked in forewing, simple in hindwing

(original Cu., absent). No unspecialised cross-veins present,

there being only a .single (distal) gradate .series in forewing, two

or three cros.s-veins connecting Rs with R, and a few others

placed in suitable positions for supporting the main veins: in

hindwing, very few cross-veins, and no gradate series. Along

posterior bojder <jf wing, there are numerous, short branches

from the main veins: tliis border also carries a dense fringe of

very long hairs, whicli may even exceed in lengtli the width of

the wing itself. A small coupling apparatu.s, with frenulum,

present at bases of wings. No false origin to Rs in hindwing.

1 propose this family for the reception of two extraordinary

in.sects recently captured at light, one b)'
Mr. O. Lower, at

Broken Hill, N.S.W., the other by Dr. A. J. Turner, at Rri.s-

bane. Though very different in appearance, these insects are

united by a large number of commoncharacters. They also differ

from all Neuroptera, except the Chrysopiofc, in combining the

absence of fusion of Sc and R with the presence of only one Hs

in the forewing. Their differences from Chrysopidcc are so great

and obvious as scarcely to need commenting upon, since they

possess none of the striking specialisations of that family. They
difller from all other Neuroptera in the immense development of

* Greek rpi^oixa = a .shock of hair.
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hairs upon the body and wings; indeed, I know of few Tricliop-

terous insects even that have such a hairy appearance.

Two genera are repi-esented, which may be separated as

follows, —
Wings of moderate breadtli, sliglitly falcate, the margin below

the apex being slightly excavated. Antennre with basal joint

not unduly enlarged
Genus Trichoma, n.g. (Type, T. yracifipenne, n.sp.).

Wings elongate, excessively narrow, fore and hind margins par-

allel, apex almost in line with hind margin. Antennas with

greatly hypertrophied basal joint

iienufi Stenohie/Ia, n.g. (Type, <S'<. A/VaM/AWma, n.sp.).

Genus Trichoma, n.g. (Plate xix., fig.34).

Characters as given above in the generic key, with the follow-

ing additions. Size moderate (about 1 inch expanse), antenna-

nearly as long as forewing; three branches to Rs in forewing.

four in hindwing. In hindwing, Cuj runs parallel to posterior

margin from just above the ending of lA to the point where M„

branches, and then curves down to meet the wing-border just

before the tornus: from this part of Cu,, oblique, much-branched

veinlets descend to the border: Cu, is also connected with lA,

from just above the end of the latter, by a vein running back to

1 A parallel with the border. Costal cross-veins in forewing all

branched before ptei'ostigma; the most basal one is tending to

become a true, recurrent veinlet.

Genotype, 7'. gracilipentte, n.sp.

20. Trichoma gracilipenne, n sp. (Plate xix., tig.34).

Total length, 10: abdomen, 6; forewing, 12; expanse, 25 mm.

Head dark brown, eyes very dark; antenna; with basal joint

dark, hairy, the rest a medium brown, barely pectinate. Thorax :

prothorax dark brown, hairy, divided into two by a transverse,

median groove. Pterothorax dark brown, about as wide as head,

moderately hairy, rather shiny, with pale brown markings along

the sutures and posterior border. Legs oi medium length, hairy,

brown; tibiae ^fithout spurs: tarsi 5-jointed, the basal joint

nearly as long as the other four together. A b d o me n dark

brown, hairy; appears narrow when viewed dorsal ly,
broad in

28
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proHle (probably cylindrical and of moderate breadth in life);

two, short, subconical, anal appendages present. (Sex indeter-

minate). Wings subhyaline, clouded with pale brown. Veins

and hairs mostly brown, but a ver)^ delicate effect of silvery-grey

patches is produced in forewing by the areas on either side of

the gradate series, and a few smaller patches along M and the

margins, possessing a whitish venation with whitish hairs upon

it; this effect is heightened by patches of dark brown along the

gradate series, on the pterostigma, and irregularl}- round the

wing-margins. The hairs of the fringe are chiefly pale brownish

or brownish-grey, but there are a number of conspicuous patches

of dark brown hairs, especially along the posterioi* margin, in

both wings. Cross-veiiis in forewing : five in the gradate series

from M.T up to R; three between R and Rs (inclusive of the

uppermost one of the gradate series); one below Rs just proximad
from the gradate series; one from base of R,s to M; one between

Mj and Mj, and a second just below it; also an oblique one sup-

porting the wide forking of Mo: one between Cu, and Cu._, and

one between lA and 2 A not far from base. Cross-veins in hind-

wing : one between Sc and R above middle of wing; one only,

distad from this, between H and Rs, and two exactly below this,

one above and one below Mj ;
an oblique one supporting the

forking of M._,: one connecting mf to Rs; and one from base of

M to Cu.

Type in Coll. Tillyard. Unique. Taken at light by Mr. O.

Lower, at Broken Hill, N.S.AV. Undated.

Genus Stenobiella, n.g. (Plate xix., fig.35).

C/haracters as given in the generic key, with the following

additions. Size rather small (expanse about three-quarters of

an inch): antennje about two-thirds the length of the forewing:

three branches to Rs in both wings. In hindwing, Cu, comes

very close to posterior margin at the level of the ending of lA,

and thence onward, for about one-third of the wing-length, runs

parallel to, and just above, the wing-margin, giving off a number

of exceedingly short, unbranched veinlets to it: Cuj is connected

with 1 A bva cross-vein. Costal cross-veins in forewing branched



n\ n. .). iTLiAvxRit. 327

only to about half the wing-leiigth from the base. O-wing to

the narrowness of the wing, all the main veins tend to assume a

nearly parallel course: the hindwing has only six specialised

cross-veins, three near the base, and three just beyonfi the

middle. Fringe of posterioi' margin very long: in hindwing,
near the base, its hairs are longer than the wing is wide.

Genotype, -SV. hlrHutissima, n.sp.

21. 8TEN0BIELLA HIKSUTISSIMA, n .sp. (Plate xix., fig.35).

Total length, 5: abdomen, 2'b; J'uretviny, 9: expanse, 18 "5 mm.
Head blackish, hairy, touched with brown on epicranium:

some of the hairs pale gre\ish: ei/es dark grey; antentw black,

the basal joint 0*8 nan. long, swollen, very hairv. Thorax
hairy, blackish, touched with dark brown: .some pale grey hairs

on prothorax. Leys short, dull b)-o\vnish-grey: tibia^ without

spurs: tarsi with five shoi-t joints. Abdomen very short,

slender, hairy, blackish, touched with pale grey apically on each

segment. Appendayea very minute, conical. (Sex indeter-

minate). Wings subhyaline, clouded with dull greyish-brown:

forewing with slightly darker patches, irregularly placed around

the margins and along the gradate series: three indistinct patches

along Rs, and two lying upon Cu: apex slightly darkened.

Pterostiyma slightly darkened in both wings: fringes uniformly
dark grey. Cross-veins in foreiviny : five in the gradate series

from M.^ up to R; another from R to Rs a little proximad to the

top vein of the gradate series: one between R and Mnear base,

anotlier between M and Cuj just distad from ciif. and one below

it from Cu.j to lA; two more placed more distally between M„
and Cui, and one joining Uuj to the upper branch of Cu.^. Cross-

tieins in hindwing : three at about the same level, distad from

middle of wing, one from R to Rs, one from Mj upwards to the

lowest branch of Rs, and one from M„ to Cuj ; three more near

the base, one from Rs to M, one, nearer still, from M to Cu, and

one, more distally placed, from Cuj to lA. Numerous, small

veintets descend upon the posterior margin in both wings.

Type in Coll. Tillyard. Unique. Taken at light by Dr. A.

J. Turner, at liis house at Shei'wood, ncai- J^risbane. November

10th, 191.^).
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Thiseitraordinary insect is clearh- a highly specialised offshoot

from the more normal form represented in Trichoma. The very
narrow and elongated wings, with long fringes, mark it off from
all otiier Neuroptera.

Puslscripl, added May 1st, 1916. —tSince tlic completion of this

paper, I have received from ^Jr. Luke Gallard, of Epping, N.S. W.,
a living specimen of a tine new species of ^tenobieUa, Avhich he

captured while beating bushes and low trees at Kenthurst,
N.S.W. Tliis remarkable insect, when alive, rests with its wings

forming a steep roof over its back, and projecting far bevond

tlie end of its body. When

resting on a twig, the antenna-

are directed straight for-

wards, while the body and

wings are held rigidly at an

angle of about 30° to the

Text-fit;. 1 1.- plane of rest. As the wings
are a dull brownish colour

with irregular grey markings and numerous hairs, the effect pro-

duced is that of a broken-off' stump of a small side-twig. The

principal factor in the success of this disguise is, of course, the

length of the wings. A pencil sketch, which I made of the

insect at rest, is reproduced in Text-Hg.ll. I append a short

description of this new species, which ] have dedicated to its

discoverer.

Stenobiella gallardi, n.sp. (Text-figs. 11-12).

Total feiKjth, 5'5: abdomen, 2"8; J'orewing, 9"3; hindtving, 8'i

mm. [Measurements of the dried specimen; the living insect

was considerabh' larger]. 8ex indeterminate.

Head dark brown, touched with grey; ei/es dull blackish;

anteimce 5 mm. long, dark brown, basal joint 0'8 mm., very hairy,

not quite so much enlarged as in St. hirsatissima. Thorax
and legs dark brown. Abdomen brownish black. Wings

''

Sft-ituhifJla (jaUardi, ii.sj). , at rest on a twig, to show natural position

of holding wings and alxloinen (drawn in outline only); ( x 3g).
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dull semi transparent brown, hairy, the forewing irrorated with

grey in irregular patches, and with a few, indistinct, dark brown

spots; a pale spot on the costa just beyond pterostignia, and an

oblique, faint, dark band along the gradate series. Shape much

as in St. hirsutisnima, but forewing slightly wider in comparison

with lenirth, hindwinj; narrower at base and more broadened

towards tip Fringe of uniforndy dark brown hairs, not so long

as in St. hi vsutissima Venation (Text-fig. 12) broadly as in St.

hirsutissima. Ijut differing in the following points. Jn both

Text-tig. 12. —Veualiuii ul' S/oiohii/lu giil/ardi, n.sp. ; ( x 9).

wings, Sc is shorter; and hence there are more branch- veins

running up to G from distal end of R In forewing, the cross-

vein from near the distal end of CUj up to M.^ is strongly oblique

(normal in St. hirs^itissinia); in hind wing, there is an extra

cross-vein placed distally between Mj and Mg, exactly in line

with the one above it.

//a6. —Kenthurst, N.S.W. Taken by Mr. Uallard on April

23rd, 1916.

Type in Coll. Tillyard. Unique.
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KXIM.AXATTOX OF I'LAIKS XIT. XIX.

Plate xii.

Fig. 1. —Ithont fill rn . ii.sp. ; ( x 4).

Fig.'2.
—Ithont J'nlra, n.sp. ; head, prothorax, and forelegs, viewed lioin in

front; ( xH); (aiit, anteima?: <•/, olypeus; cr^, coxa of foreleg; «, eye;

ep, epieraniuni; ;/, gena; l)>, labial palp; //•. labruni; nid. niandiljle;

in.cp, niaxillai'v palp; pr, prothorax).

Fig.3.
—Itlione fulra, n.sp.; tibial spines; ( l.'{): .vyy, spines; //. tibia; (<.

basal joint of tarsus.

Fig.4.
—Ithont fii/ra, n.sp.; appendages of male, dorsal view; ( x>S); /, in-

ferior; •>•, superior.

Fig..j.
—Ithone fulra, n.sp.; appendages of male, pi-ofile view; ( x S); /, in-

ferior; ^s superior.

Fig.t).
—Ithone fulra, n.sp.; appendages of male, posterior view; ( x8); /,

inferior; •*. superior.

Fig.7.
—Ithone fusca Newman; appendages of male, dorsal view; (x 8);

/. inferioi'; <. superior.

Fig.S.
—Ithone fu-'<ca Newman; appendages of male, profile view; (x 8):

/, inferior; s, superior.

Fig. 9. —Ithone fuAca ^ewm&n: appendages of male, posterior view; ( x 8);

/, inferior; >. superior.

Plate xiii.

V\)i.\^).-- 1 >r<
iiiiiii filiri/.v jihi\lii'iioiil(

^ (Linn.). W'liation; ( S).

I'"ig. 1 I,
—Dn jiniii pli ri/.r /i/iiil<fvoi<le--< (Linn. ). l''enestella; (

x "iOI.

V\)l.\'2." DrejKUKlcra hu//)ili.-< (MeTjaeli ). N'enation; ( :S).

Fig. l.S.
—

I)rtjiaiiacra IniiniH-s (Mei^aeii. I. l'\-nestella; ( x-2t)).

Fig. 14. —
Drejiaiiarra /iiinnli'< (McLacli. ). Third (ir most posterior iiinule;

(
X 20).

Venational notation as u.sual. In addition, ruf cubital fork; ruf.

secondaiy cubital fork; fn, fenestella: ,//, jugal lobe; jp, jugal process

with freiuilum; //(, lunule; Si-Sj,, branches of Rs in hindwiTig; .r. first false

origin of Es in hindwing; x', second ditto.

Plate xiv.

Fig. 1.").
—

])ri'pauacra InstahUi-'' (McLach.). Venation; (
x 8|.

Fig. 16. —iJrepanarra hardi/i. n.g. et sp. ^'enation: (
x 8).

Fig.lT. —Drejtamirra froi/i/nt/l. n.g. et sp. \'enation of apical tliiril of

forewing; (
x 81.

Fig. 18. —Dre.jtotiouiinn ijlliliosa, n.g. et sp. Venation; (
x 6).

Fig. Ift. —Drepnuarra /(7>«mV/-« (jMcLach.), 6. Coupling apparatus of the

wings : //•, ficnuhim: //. jugal lobe; ///. jugal process; (
x .S*2).

Plate x\-.

Fig.20.— 0.*7y/>/<//^/ l,riilirfilh'. n.g. et .sp. ; (
• 10).

Fig.2L —
P-^ycliobitlla fusca, n.sp,; ( x 10).
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Plate xvi.

Fig.2'2.
—Wings of Notiohitlln riridi.s, n.sp. ; ( x i»).

Fig. 23. —Wings of NotiohieUa muUifurcata, n.sp.; (
x 9).

Fig.24.
—Wings of CarobiuH '<uhfaiiciatu-'i, n.sp.; (

x 9).

Fig.2.j.
—Wings of Caroliinn pvlcheUnn Banks; (

< 9).

Fig.20.
—Wings of Si'^i/ra rn/iatii/tna, n.sp.; (

x 9).

Fig.27.
—Wings of SiKyra furiifri, n.sp.; ( :< 9|-

Plate xvii.

Fig. 28. —
Spermop/ioref/a dlftmm'nmta, ? , n.g. ot sp. ; (

x 7).

Fig. 29. —Spermophorclhi maciilatiiimma, 9, n.g. et sp. ; (
x 7).

Plate xviii.

Fig. 30. —
Sper»iop/iore.//a (/iy-^ciiiinafa, ? , n.g. et sp. Small portion of a

vein from hindwing. sliowing liairs and seed-like scales; {
x 90).

Fig. 31. —.S'. disfieminafo, 9 . n.g. et sp. Appendages, profile view; (
x 14).

Fig.32.— aS'. ditfieminata. Newly-hatched larva; (
x 32).

Fig.33.
—S. f//W/«mrt/o. Head of ditto; (

x 90) : niif, antenna; /p, labial

palpi; //•. labrum; mc, microthorax or neck; //id, mandible; //ij.\,

maxilla.

Fig. 34. —Tficho//ia (jrarUvpenne., n.fam,, gen. et sp. ; ( x 7).

Plate xix.

Fig, 35. —Stenohiella hin^ntis-^i/na. n.fam., gen. et sp. ; ( x 1j).


